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A GREAT EDUCATIONAL INSTITUTION 


URING the first fortnight of this month 
D the Madras Presidency College cele- 
brated its Centenary with great social pomp 
The old students, 


and academic pageantry. 
who had assembled on this historic occasion 
to testify their affection and loyalty to their 
College, were legitimately in a holiday mood, 
and the present students, temporarily reliev- 
ed of their anxious thoughts about books, 
studies and examinations, must have natu- 
rally made the most ardent contributions to 
the gaiety of the varied festivities, which, 
judged by the press reports, were ingeni- 
ously conceived and delightfully enjoyed 
This great Institution, during the long 
period of its existence, has been a fertile 
cradle in producing distinguished young men, 
who in later life have achieved remarkable 


° 


success in the different spheres of public 
On 
in certain 


activities in which they were engaged. 
this memorable occasion which, 
marks in the 


respects, the turning-point 


career of the College, it must have been a 
matter of pride and pleasure to the staff 
and students to recall to their memory the 
names of those eminent men who are no 
longer with us, and who have left indelible 
impressions of their genius on whatever 
work it was their lot to perform. We need 
offer no apology if we respectfully recollect 
the names of Raja Sir T. Madhava Rao, 
C. Rangacharlu, R. Raghunatha Rao, 
Sir A. Seshayya Sastri, Sir K. Seshadri 
Dewan Bahadur S. Srinivasaraghava 
Sir P. Rajagopalachariar, Sir T. 
Sir V. Bhashyam 


Aiyar, 
Aiyangar, 
Muthuswami_ Aiyar, 


F 
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Aiyangar, Sir C. Sankaran Nair, V. Krishna- 
swami Aiyar, V. Satagopacharlu, Sir C. V. 
Kumaraswami_ Sastriar, P. Ranganatha 
Mudaliar and S. Kasturiranga Aiyangar, 
whose outstanding achievements as states- 
men, jurists, educationists and journalists 
form the noblest and the most enduring 
record of public service in this country. It 
would be almost impossible to compose a 
vivid picture of the personality and the 
human qualities of any of these eminent men 
from their works alone, however deeply they 
may bear the unmistakable marks of 
the artificer’s intellect and character; and 
those who have seen their features and 
have heard their voice are few already, 
and become fewer yearly. It is, we believe, 
reasonable to assume that the Presidency 
College, which justly takes credit for having 
produced these great men, should not per- 
mit their memorials to become legendary, 
which, if carefully preserved in its Centenary 
Commemorative Volume, would constitute a 
perennial source of inspiration to the rising 
generation. 

Though the task is certainly unenviable, 
yet we cannot resist the temptation of making 
a selection of some of the old graduates of 
the College, who are happily among us, and 
who deservedly are held in great public 
esteem. The names and accomplishments 
of C. Vijayaraghavachariar, Sir P. S. Siva- 
swamy Aiyar, Sir C. P. Ramaswami Aiyar, 
Sir V. T. Krishnamachariar, Sir T. Vijaya- 
raghavachariar, Dewan Bahadur N. Gopala- 
swami Aiyangar, Sir C. Venkataraman, Sir 
K. Ramunni Menon, undoubtedly form the 
most stimulating and glittering chapters of 
our public annals. Both as the oldest poli- 
tician and as a fearless and selfless advocate 
of his country’s interests and aspirations, 
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universally 


C. Vijayaraghavachariar is 
honoured. His services will be gratefully 
remembered, and, in these days of doubt and 
difficulty, his courage and patriotism will be 
an example to the succession of students 
who may adopt politics as their profession. 
By temperament and training, Sir P. S. 
Sivaswamy Aiyar is a scholar, erudite in 
law and letters, whose brilliance in culture 
is only equalled by his piety and philanthro- 
pic zeal, and whose eminent status in 
public life is as much based on his solid 
achievements in the fields of education, 
legislature and administration as on the 
supreme worth and value of his personal 
character. As a genius marked off from his 
gifted fellowmen, Sir Venkataraman is the 
Indian Eclipse in the realm of Science, 
whose amazingly brilliant contributions have 
earned for him the greatest international 
honours open to scientists. His fame is 
undoubtedly a national asset and_ will 
endure as long as the Physical Sciences 
are treasured by mankind. His character 
is not easily or concisely expressed in 
the form of a simple mathematical for- 
mula, for it is multilateral, whose principal 
facade is a consuming passion to do science. 
For sheer versatility of intellect and force- 
ful personality, Sir C. P. Ramaswami Aiyar 
is practically unrivalled. His mind is so 
profoundly comprehensive that he could with 
equal authority discourse on the attributes 
of the Deity, the French Dramatists, Bio- 
chemistry and the American Constitution. 
To talk to him is liberal education. Sir V. T. 
Krishnamachariar, Sir T. Vijayaraghava- 
chariar and Dewan Bahadur N. Gopalaswami 
Aiyangar are distinguished administrators, 
who have attained fame and greatness by 


their singular devotion to duty and by the 
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eminent qualities of their character. They 
are perfect models for the younger genera- 
tion to emulate and mould their ideals upon. 
Sir K. Ramunni Menon’s distinction rests 
upon his accomplishments as an educationist 
and administrator, and his meritorious ser- 
vices to his College and to the University 
will be cherished with feelings of love and 
gratitude. It would be difficult at the 
present moment to form a just estimate of 
the significance of his contributions to the 
development of higher University Education 
in South India. 

As a group, the students of the Presidency 
College have been men of all-round ability, 
vigorous, alert and keenly interested in many 
things outside their professions, with an 
immense record of honourable work to their 
credit. 

The Presidency College at one time en- 
joyed the reputation of being an aristocratic 
institution, receiving within its portals 
princes and patricians, which used to provoke 
the retort that it fell to the lot of other 
colleges to produce princes and patricians 
among their scholars. Whether it really 
possessed this dubious reputation or not, the 
staff relied, almost to the point of religious 
fervour, on the theory that impersonal teach- 
ing of prescribed text-books formed the back- 
bone of sound Indianism, with the result that 
the students imbibed all their lessons and 
even the superiority complex of their profes- 
sors. However, within the last three decades, 
a great change has overtaken the College 
which, having shed its aristocratic clothes, 
has assumed the humbler garments of demo- 
cracy and even the graceful short-skirts of 
feminism. This alteration in the spirit and 
the complexion of the College has followed 
in the wake of the progressive Indianisation 
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of its staff,—a body of eminent scholars and 
scientists, who worthily uphold the high 
formal academic standards for which it was 
always distinguished. It seems to us that 
the traditions of any educational institution 
are built up by the co-operative effort of 
the members of the staff and the students, 
and this body of traditions is enriched by 
the achievements of the latter when they 
enter life. From the standpoint of output 
of scientific investigations, none of the South 
Indian Colleges were distinguished till 1900 
except, perhaps, in one department of study 
in the Presidency College, where the re- 
searches of Sir Alfred Bourne led to his 
election into the Royal Society. It is a sad 
reflection on the scientific teaching of our 
colleges, that after decades of toil and travail, 
we could produce a single Sir Venkataraman. 
The most baneful influence that pervaded 
the academic atmosphere of the higher edu- 
cational institutions of South India in the last 
century was the competitive spirit, which 
manifested in the form of a rivalry for 
annexing prizes at the public examinations. 
If the energy of students had not been ex- 
pended in memorising text-books and in 
leaping over the murderously high hurdles 
academically named public examinations, 
but had been conserved and directed towards 
developing independent thinking, promoting 
the spirit of independent enquiry and foster- 
ing small pieces of independent work in the 
laboratories, the Madras colleges should 
have produced more scientists, more scho- 
lars, more statesmen and more jurists, whose 
collective accomplishments would be the 
true and lasting foundation of their tradi- 
tions. The tradition of an institution as an 
asylum of higher teaching of text-books is 
one thing; the tradition of an institution as 
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a dynamic centre for extending and conquer- 
ing the untrodden fields of knowledge is a 
totally different thing. It is gratifying that 
the Presidency College has entered upon this 
second phase of its evolutionary history, and 
in shaping its destiny, the prodigious in- 
dustry and the unparalleled success of 
Sir Venkataraman and his brilliant school of 
research workers will afford an inspiring 
influence. 

During the gay fortnight over which the 
festive celebrations extended, duly punctuat- 
ed by and amusing 
athletic exhibitions, 
must have occurred for the old graduates 


who have attained distinction and opulence 


scholarly speeches 


ample opportunities 


to inspire confidence into the younger gene- 
ration, by narrating personal anecdotes, and 
for the present students to discuss with their 
old predecessors, those intricate and difficult 
problems which must sooner or later con- 
front them on their emergence from the 
sheltering wings of the college. We suspect 
that the young men might have been assured 
that industry would be their bread and 
attention their butter, while for inspiration 
for higher endeavour, they could at all times 
rely on the magnificent traditions of their 
institution and the splendid achievements of 
the older generation. While we admit on 
theoretical grounds that this attitude towards 
the stern and unbending realities of life, 
may be perfectly unimpeachable, we believe 
that there must have been a few contempla- 
tive minds in the festive gathering, who 
might have taken a more serious view of the 
fate and fortune of the large assemblage of 
young men and women who pass out of 
the ‘college annually. To our mind the 
obligations of the older gerieration of gra- 


aduates ‘extend “slightly beyond paying 
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to their rendering 
tributes of praise in an impersonal fashion 
We hold the view that 


the old students constitute the stewards 


homage college and 


to its greatness. 


of the rising generation, and the personal 
contacts established at the social gatherings 
might take some tangible shape in solving 
their exigent and embarrassing problems. 
We do not suggest for a moment that the 
annual and occasional festive assemblies 
should resolve themselves into round-table 
conferences for seriously discussing prob- 
lems of careers and unemployment; but 
we doubt whether educational institutions 
can reasonably accept the _ responsibility 
of admitting large bodies of young men 
and women and yet remain impassive to the 
consequences of their efforts. Suppose we 
grant that continuous improvement in the 
social organism must precede all solution of 
the problem of unemployment, and that such 
an improvement is possible only when the 
whole society is reorganised economically and 
psychologically by incorporating mechanical 
progress into its general framework, then the 
question remains as to who should direct 
and control the whole process of adjustment. 
Do the colleges and the Old Students’ Asso- 
ciations have any share in the task of 
relieving the accumulation of society’s func- 
tional disturbances, euphemistically called 
unemployment, which inevitably must result 
from the educational and technical expan- 
sion outstripping social progress and adjust- 
ment. 

We have no direct means of ascertaining 
the intentions underlying the celebration of 
the Foundation Day of the Presidency Col- 
lege. Beéyond the excellent official report of 
the Principal of the College and_ the 


delightful reminiscences contributed by a 
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few distinguished old graduates, has the 
College anything else left to remember the 
We hold the view that, 
apart fromy the statues and portraits of 


great event by? 


defunct professors being inspiring examples 
for the present students to emulate, and 
for the old students as objects of recollec- 
tion of their own life in the college, 
similar statues and portraits of past gradu- 
ates who were prodigies of intellect in their 
college days, and who in later life became 
the most distinguished ornaments of society, 
and who have rendered the most conspicu- 
ous service to the country in the departments 
of public life in which they had chosen to 
labour, must be far more stimulating to the 
successive generations of young men for 
increased exertions to shape and mould their 
character on the pattern and ideals of the 
lives of their eminent predecessors. We 
conceive that a statue or a portrait of men 
such as Raja Sir T. Madhava Rao, Sir K. 
Seshadri Aiyar, Sir P. S. Sivaswamy Aiyar, 
Sir C. Venkataraman and Sir C. P. Rama- 
swami Aiyar should by its presence galvan- 
ise the intellectual and social life of the 
students; and the beginning already made 
by the portrait of C. Vijayaraghavachariar 
being added to the College Gallery, will, 
it is hoped, be followed by the artistic 
records of other distinguished old graduates. 
and _ portraits 


The message of _ statues 


must, however, always be _ subconscious, 
unless there are authentic and full records 
commemorating the history of the originals, 
with such clearness of narration and 
elegance of language as would constitute 
perfect form of 


them into. the most 


biographies. The 
should have been the most appropriate oc- 
casion for the publication of such memorial 


Centenary celebration 
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volumes, and the Presidency College so full 
of culture and so full of great men, does not 
lack exponents of the former and portrayers 
of the latter. 


*‘ASCU’ WOOD 
PRESERVATIVE 


i. spate of comment and enyuiry that 
has reached us since the publication of 
the article on this subject in the previous 
number of Current Science is indicative of 
the widespread interest taken in and the 
rather nebulous position created by the with- 
drawal of Ascu Record by the Forest Re- 
The relative 
When 
wood preservation was not part of the 


search Institute, Dehra Dun. 
facts can be stated in simple terms. 


normal technique of timber utilisation in this 
country, Ascu was brought into being at 
Dehra Dun. 
ed to be of such promise that the Railway 


The new process was consider- 


Board—one of the largest timber consumers 
in the country—appointed a Committee pre- 
sided over by Sir C. V. Raman to examine 
the claims of Ascu. This Committee opined 
that the data then available, justified fur- 
ther experimentation. In the meantime, al- 
though the Forest Research Institute in their 
publications indicated some of the points 
requiring further elucidation, they definitely 
and even enthusiastically advocated the 
adoption of the process. Indeed, such was 
their confidence that so lately as in 1937 
Sir Gerald Trevor, then President of the 
Forest Research Institute, in an article 
“Wood Preservative in India—Cresote vs, 
Ascu” summed up that in a choice between 
the two “the answer is in favour of Ascu 
every time”; this is very high praise to a 


wood preservative, As a direct result of 
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such recommendation, more than a score of 
Ascu plants are now operating in the country 
and it is to be added that in a majority of 
these cases, no form whatever of wood pre- 
servation was practised prior to the adoption 
of Ascu. The Forest Research Institute and 
Ascu are entitled to be congratulated for 
their part in this big step forward in Indian 
timber: utilisation and conservation. 

It is obvious that the withdrawal of the 
Ascu Record at this stage leaves the users 
of the process in a very difficult position. 
Rut this undoubted hardship inflicted on such 
users and the consideration which they are 
entitled to, should not blind one to the right 
which the Forest Research Institute has in 
revising its opinion on the basis of new and 
additional data. The Institute has not mere- 
ly such right but as the premier Forest 
Research Institute of India, it is its simple 
duty to do so. We have no doubt that the 
Institute has collected all available data on 
the subject before coming to this present 
decision; that in fact it has satisfied itself 
that failures attributed to Ascu-treated 
timber are not traceable to faulty application 
of the process; that the experience and 
records of the several Ascu plants have been 
pooled and fully examined; that further 
experimental work suggested by the Raman 
Committee has, in fact, been completed; and 
lastly, that the originator of the process of 
Ascu was consulted and his comments and 
interpretations of the data assessed. 

If, as we can justifiably expect, these steps 
have been taken prior to the withdrawal of 
Ascu Record, we believe that the publication 
of these data suitably edited would have 
gone a long way in strengthening the posi- 
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tion of the Institute in this matter. Such 
a course would have been just and fair to 


the users of the process, to the inventor of 
the process, and lastly to the Forest Research 
Institute itself which, to begin with, sponsor- 
ed the process. 


Apart from these, the larger interests of 
timber conservation and utilisation in India 
necessitate other suitable action in this 
matter. The public in general are not likely 
to be aware that the ideal wood preservative 
has yet to be discovered, that this is partly 
because of our ignorance about the funda- 
mental problems relating to the movements 
of liquids in timber and that, in the result, 
every preservative has its own peculiar 
merits and limitations. To complicate 
matters further, India is a land with many 
species of timber being used in a wide variety 
of climates possessing different fungi-flora 
and other wood destroying organisms. It is 
with this background that Ascu or any other 
process has to be judged. And such verdict, 
if it is to command public confidence, should 
be given by a body of experts who only 
would be able to interpret the available data 
in their correct perspective. We would there- 
fore urge upon the Government of India the 
desirability of appointing such a committee 
to enquire into the whole history of Ascu. 
The findings of such an authoritative .com- 
mittee would help to determine the future 
course to be adopted by the present users 
of Ascu, who are now left in mid-air as it 
were, to restore public confidence in the 
recommendations of the Forest Research 
Institute, Dehra Dun, and to serve as a guide 
and a stimulus to intelligent timber utilisa- 
tion and conservation in future, 
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COLLOID ASPECTS OF MILK TECHNOLOGY 


BY 


W. L. DAVIES 
(Director of Dairy Research, New Delhi) 


ILK and cream are complex emulsions 
of amicronic butter-fat globules and 
micelles of a calcium caseinate-phosphate 
complex as the disperse phase, in an aqueous 
phase of sub-micronic protein molecules 
and lactose and salt solution. It is the pur- 
pose here to deal with the behaviour of such 
emulsions during the mechanical treatments 
involved in creaming, homogenising, whip- 
ping and churning, which are operations 
carried out in the manufacture of some milk 
products. Investigations of these processes 
in such natural and complex emulsions have 
added considerably to our knowledge of col- 
loidal behaviour. 

Milk fat globules—The fat globules of 
milk vary in size from 0:2 to 22u in dia- 
meter; the average size is 3-4 u, but size 
distribution curves show a major mode at 
2 and a minor mode at 5 wu; the size distri- 
bution varies with age and breed of the cow 
and the stage of the lactation period. The 
process of homogenisation aims at reducing 
the size of the globules to 0-2-1-0 w in dia- 
meter so as to obtain globules of uniformly 
small size within a confined small size-range. 
Whole milk contains 2-4 x 10'* and homo- 
genised milk 3-4 x10" globules per m1; 
homogenisation increases the fat surface area 
100-120 times. 

The fat globules in milk are stabilised by 
all the proteins of milk. The soluble pro- 
teins lower the surface tension and there is 
a considerable adsorption of all protein 
material on the fat globule surface. Most of 
this protein can be washed out of cream by 
repeated dilution with water and centrifug- 
ing. The ultimate protective colloid is a 
mixture of muco- and lecitho-protein, pre- 
dominantly the latter. This protective 
scheme is the same as in other natural fat 
emulsions such as egg-yolk, crop milk of 
pigeons and in blood and lymph. The whole 
of the adsorbed protein layer may be lookea 
on as the protective colloid in milk. This 
has been termed slim membran or haptogen 
membrane; it is the change in this layer 
by mechanical treatment which defines the 
behaviour of milk and cream in the manu- 
facturing processes mentioned above, 


Creaming of Milk.—When milk is allowed 
to stand, the fat globules rise against gravity 
to form a cream layer. Individual fat glo- 
bules obey Stokes’ law in this respect and 
the average rate of rise is 0:18 cm./hr. The 
fat has d 0°92 and the serum d 1:035 at 
room temperature. By raising the tempera- 
ture, the difference between the d of fat and 
serum increases owing to the larger co- 
efficient of thermal expansion of the fat. 
By using a cream separator, in operating 
which the force of gravity is multiplied 
x 1000, an almost instantaneous separation 
of cream can be brought about in milk at a 
temperature of 35-45°C. By adjustment, 
the fat content of the cream can be made 
to vary from 20-75 per cent.; that of the 
skim milk is about 0-05 per cent. and con- 
sists of globules less than 2 ~ in diameter. 

Of importance in the creaming of milk is 
the property of the fat globules to aggregate 
to form “clumps”. In natural creaming 
these clumps rise as individual masses, there- 
by accelerating the process of creaming. 
The clumps are made up of thousands of 
fat globules and contain 50 per cent. of fat 
and have d 0:97. When creaming occurs 
with individual fat globules, a thin layer of 
cream of clesely-packed globules with high 
fat content is formed; when this layer solidi- 
fies during storage it causes the defect known 
as “cream plug”; the layer is difficult to 
incorporate in the milk without first warm- 
ing the milk. Creaming after clumping has 
occurred gives a thick cream layer of about 
30-40 per cent. fat content. The clumps 
rise rapidly and their structure is such as 
to prevent packing, and the rigid condition of 
the semisolid fat globules prevents distor- 
tion of the clumps. A deep cream layer, 
or good “cream line” is important in the sale 
of bottled milk as it conveys the idea of 
richness to the purchaser. Since the heat 
treatment of milk tends to decrease clump- 
ing capacity, much attention has been paid 
to preserving the cream line in holder 
pasteurised milk. The best results have been 
obtained by not heating above 145° F., and 
cooling rapidly to 45-50°F. immediately 
after the heating period of 30 minutes, 
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Short “flash” methods of pasteurisation do 
not influence creaming capacity or the depth 
of cream layer. 


Clumping of fat globules.—The importance 
of clumping rests in the fact that the process 
diminishes the amount of adsorbed material 
on the surface of the globules, so that it is 
released into the serum, and is available for 
the stabilisation of a second disperse (gase- 
ous) phase introduced into the emulsion in 
the process of whipping and churning. 
Clumping occurs when fat globules come into 
contact with one another, or when smaller 
clumps collide. The aggregation simulates 
that of the aggregation of individual gas 
bubbles on the surface of a liquid when they 
collide; such aggregates (foam) have com- 
mon boundary areas between each bubble, 
each bubble is distorted and the radius of 
curvature at the outside layer of bubbles 
is much greater than for an _ individual 
bubble. 
mild mechanical treatment and indeed agita- 
tion favours clump formation. The opti- 
mum temperature for clumping is 6—8° C. 
when the fat is in a semisolid condition. 
Heating milk breaks up the clumps especially 
when agitated and this treatment may have 
a small homogenising effect. If milk is 
heated above 63°C. the tendency to clump 
when cooled is diminished owing to the 
partial denaturation of adsorbable material 
(lactalbumin). The addition of a protective 
colloid such as gelatin, gum arabic or traga- 
canth or homogenised milk causes the pro- 
perty of clumping to be restored. 


Homogenisation of milk.—This process is 
usually carried out in milk to prevent cream 
rising, and to prevent the layer of cream 
churning during milk transport, and to pre- 
vent processed cream in jar or tin from 
churning. The process is carried out by 
forcing milk or cream through small aper- 
tures under pressures of from 500 to 3,000 
lb./in.2 The fat globules divide and are im- 
mediately stabilised by protein membranes. 
The efficiency of homogenisation increases 
with rise of temperature, that of the com- 
mercial process being at 63° C., at which also 
the ability of the globules to aggregate is nil. 
To prevent any creaming in milk, pressures 
from 2,500—3,000 lb./in.2 are necessary. This 
produces globules less than 2 in diameter 
and finer than those remaining in separated 
milk. The smaller globules are less sus- 
ceptible to forces of agglutination and thus 


The clumps in milk are stable to- 
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do not rise to form cream. The amount of 
adsorbed protein is enormously increased; 
there is thus not sufficient protective colloid 
in the serum to protect a second disperse 
phase such as a gas and homogenised pro- 
ducts will neither whip nor churn. 


Whipping of cream.—Milk and cream foam 
readily when air is beaten into them. Cream 
can be whisked into a stiff foam by incor- 
porating into it a second (gaseous) disperse 
phase in a fine state of division. A whipped 
white of egg is a simple picture of the condi- 
tions reached in whipped cream. By conti- 
nuous whisking, air is broken up into small 
bubbles which are immediately stabilised by 
albumin adsorbed at the air/liquid inter- 
face; continued whipping breaks up the air 
globules to a finer state of division so that 
the degree of protein adsorption is such as 
to cause the albumin to precipitate as a solid 
at the interface (Ramsden phenomenon) 
which gives the foam rigidity and stiffness. 
In cream, the compositions of the phases are 
more complex. There must be sufficient ad- 
sorbable material to stabilise the gaseous 
phase and since this is not so concentrated 
as in egg-white the semisolid fat globules 
confer most of the rigidity on the whipped 
product. The variations in rigidity of whip- 
ped cream, such as a “soggy”, partly whipped 
or product giving a drainage of serum, are 
due to incorrect fat content, incorrect tem- 
perature of conditioning the cream before 
whipping and lack of protective colloid. 
Cream of 35 per cent. fat conditioned at 8° 
for 16 to 24 hours is best for whipping. 


Much confectionery cream is now made 
from cream reconstituted from butter and 
dried or whole milk. With dried milk, in- 
ferior whipping properties are given if the 
protein has been denatured by heat; spray- 
dried milk gives cream of good whipping 
properties. A small amount of gelatin as 
stabiliser enables all creams including homo- 
genised cream to be whipped successfully. 
Reconstituted creams for whipping require 
low pressures only in the homogenising (or 
reconstituting) process and to be held at 
8° C. for 16-24 hours for conditioning. In 
the holding period, the fat globules must 
attain a semisolid condition and aggregate 
into clumps; both conditions assist in giving 
rigidity and stability to the whipped product. 

Ice cream mantfacture.—Ice cream mixes 
are pasteurised before freezing. They con- 
tain added stabilisers such as gelatin of 
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dextrinised starches (up to 0-5 per cent.) 
to assist in the whipping process which is 
carried out early in the freezing of the mix. 
The homogenised mix thus incorporates in 
the freezing process an air phase equal to 
80 to 120 per cent. of the volume of the mix 
(overrun); the gaseous phase is stabilised 
partly by milk proteins and partly by the 
added stabilisers. 


Churning.—The churning of cream into 
butter is a mechanical process which pro- 
ceeds beyond the whipped stage of cream 
described above until the aggregating of the 
fat globules is so intense and the demand of 
protective colloid by the gaseous phase so 
large that the emulsion breaks. In the churn- 
ing process, the whipped condition is marked 
by the cream “going to sleep” in the churn; 
the breaking of the emulsion is marked by 
a dramatic change in the fluidity of the churn 
contents from a viscous mass to a -nobile 
liquid. 

Two theories have been advanced to ex- 
plain the churning process. The foam theory 
(Rahn) takes into account the close-packing 
of the fat globules in the foam leading to 
fat clumps. The protein in the lamellz of 
the foam gradually assumes a solid character 
until further churning destroys the struc- 
ture and the foam collapses; this is followed 
by coalescence of the fat globules. 

The phase inversion theory takes into ac- 
count the gradual dehydration of protein at 
the fat/water interface which enhances the 
tendency to the formation of butter, and that 
the process reverses the type of emulsion. 

A gaseous phase is essential to churning. 
A full churn with no air-space will not 
yield butter. The above two theories are 
related in that, in the foam theory, what 
happens in the destruction of the protective 
properties of the colloid is the dehydration 
of protein to such an extent that protein is 
precipitated so that its protective power in 
the emulsion is lost. When butter is formed 
as granules, the protective colloids appear 
in the serum (buttermilk). If synthetic 
creams are made by homogenising fat in 
separated milk, whey or buttermilk, only 
cream from buttermilk will churn complete- 
ly. The stabilising factor and that taking 
part in churning are thus removed from 
milk in the cream but are liberated into 
buttermilk when the foam formed during 
churning breaks. 
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Methods of obtaining butter other than by 
churning support the foam theory. Convert- 
ing milk into froth by means of streams of 
gas concentrates the fat in the foam from 
which butter may be obtained by collecting 
in a fine sieve. Boiling cream in vacuo at 
low temperature is a modification of the 
same process. The passing of cream and air 
through long tubes of fine bore and senarat- 
ing butter by sieving the liquid is another 
modification. 


The structure of butter.—Butter is not 
strictly a water-in-oil emulsion; it is more 
complicated in structure and different types 
of butter vary in structure. The continuous 
phase is butter-fat in which are dispersed 
globules of fat, water and air, surrounded 
by the same protective colloid as the fat 
globules in cream. Of importance is the 
water content and the distribution of water 
in butter. Most countries have set a maxi- 
mum legal standard of 16 per cent. of water 
in butter. By churning cream at tempera- 
tures higher than those usually used (9-12° C. 
in summer, 13-15° C. in winter) more mois- 
ture is incorporated in the butter and this 
cannot be reduced by working the butter. 
An inefficient conditioning of the credm has 
the same effect, while butter from cream in 
which the fat globules are still liquid is of 
high moisture and curd content and cannot 
be “worked” like ordinary butter. There are 
three phases of water in butter, (a) the 
water globules, which are buttermilk emulsi- 
fied in fat, (b) films of water separating the 
butter granules and (c) small pockets of 
wash water. Butter from which water can 
be squeezed by pressure contains too much 
wash water. 


The “working” of butter by corrugated 
rollers after churning has two effects, namely, 
pressing out wash water and increasing the 
amount of fat as the continuous fat phase. 
Overworking has the effect of increasing the 
amount of fat phase to such an extent as to 
give a greasy or “salvy” texture; the same 
effect can be produced by churning the 
butter to lumps in the churn instead of into 
granules of the size of lead-shot. The mois- 
ture incorporated into such butter is less 
(10-12 per cent.) than in properly-made 
butter, while leaky butter dees not neces- 
sarily contain more moisture than well-made 
“dry” butter. 
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Effect of Iron Content of Manganese Ores 
on Dry Cell Characteristics 


Or all the impurities that may be found in the 
manganese ore used in compounding the de- 
polarizer mixtures for dry cell manufacture, 
iron has perhaps received the greatest attention, 
yet little is known about the exact manner in 
which iron may affect the performance of a 
cell when present in different chemical and 
physical forms. 

Opinion is agreed that metallic iron, being 
electropositive to zinc, if present in the cell, 
will set up local currents in such a direction as 
to dissolve the zinc and cause the cell! to 
deteriorate. Care is therefore always taken to 
ensure that no metallic iron finds its way into 
dry cells. Similarly, ferrous iron, being partial- 
ly soluble in the electrolyte, may be reduced to 
the metallic state and deposited on the zinc 
container, thus leading to similar deterioration 
through local action.2 The probability of fer- 
rous iron being present in manganese dioxide 
ore, which is a strong oxidising agent, is, how- 
ever, negligible. 


Ferric iron which is almost invariably pre- 
sent in manganese ore, may exist in one or 
more of its various forms; thus it may be 
hydrated to various degrees of hydration, in- 
dependent of or as part of the crystal structure 
of the manganese oxide in the ore, in combina- 
tion with or independent of other impurities. It 
is important to know which of these forms are 
generally likely to be met with and what would 
be the influence of iron in such forms on the 
performance of dry cells in which they are 
present. 

A large number of cells have been made and 
tested for their electrical characteristics in these 
laboratories during the past three years,? and a 
number of manganese ores of Indian and 
foreign origins have been chemically analysed 
and used in these investigations. As a result 
of this work, it is now possible to begin to 
form ‘some idea as to how iron present in 
combination with manganese dioxide may in- 
fluence cell performance. 

In Fig. 1 is plotted the average watt-hour 
outputs obtained from groups of cells made 
from different ores, under identical conditions, 
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against the iron contents of the ores expressed 
as ferric oxide. The two curves drawn show 
that all the ores examined may be roughly 
divided into two groups, A and B. It will be 
observed that these groups clearly have one 
characteristic in common, namely, that the out- 
put of the cells increases, in general, with in- 
creasing percentage of iron in the ore, though 
this fact cannot easily be reconciled with the 
general opinion held in the past by dry cell 
manufacturers.® Both curves show, however, a 
tendency to flatten out at high iron content 
values, which indicates that in each group there 
probably exists a limit beyond which the benefi- 
cial effect of iron approaches a4 saturation value. 

In group A, the iron content appears to have 
a much more pronounced effect on the output 
of the cells than in the case of group B. The 
slope of the initial part of curve A is equi- 
valent to 1-18 watt-hours for each one per cent. 
of Fe,O,, while that of B is only 0-154, giving 
a ratio of effectiveness of the iron in A as 
compared with B of roughly 7:65. This 
marked difference in the behaviour of the two 
groups naturally raises the question as to the 
possible mechanism of the effect of the iron, 
but to answer this, however, a great deal of 
further work is necessary. 

Conventional chemical analyses of the ores 
have hitherto thrown no light on the question, 
nor have the several attempts made in this 
laboratory and elsewhere at developing empiri- 


cal analytical methods been very successful.® 
Petrological examination to determine the geo- 
logical character of the ores is now in progress. 
X-ray crystal structure analyses may be re- 
quired in order to answer satisfactorily the 
question raised. Having learned more about 
the exact nature of the mechanism, it may then 
be possible to improve certain types of ores by 
suitably modifying their ferric oxide contents. 
Of the 23 ores for which data has been plotted 

in Fig. 1, 17 are of Indian origin (plotted as 
hollow circles) and 6 are from foreign sources 
(plotted as full circles). All these ores, when 
admixed with 10% of artificial manganese di- 
oxide, were improved considerably in regard to 
watt-hour output, in certain cases this improve- 
ment amounting to as much as 1-4 watt-hours. 

L. C. VERMAN. 

K. SuspA RAMATIAH. 

G. D. JOGLEKAR. 
Industrial Research Bureau, 

Alipore, Calcutta, 
January 31, 1940. 


1 Guiding Principles of Battery Manufacture, Nikolans 
Branz, Berlin, Book No. 3, pp. 59-61, 84-85. 

2 Tbid., pp. 79-80 ; also see 6. 

3 Verman and Joglekar, Curr. Sci., 1939, 8, 332. 

4 Naidu and Joglekar, Proc. Ind. Sci. Cong., 1938, 
98; Joglekar, Subba Ramaiah, Naidu and Verman, ibid., 
1939, 86. 

5 Coggin Brown, Bull. Ind. Industries & Labour, No. 2, 
1921. 

6 Droteschmann, Chem. Zig., 1938, 62, 216, 
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The Mechanism of Degradation of 
Cellulose 
FoLLowInNc the identification by Clibbens and 
Ridge! of two extreme types of oxycellulose, and 
the attempts that have been made from time to 
time to develop methods of distinction between 
oxycellulose and hydrocellulose, a series of oxy- 
celluloses and hydrocelluloses have been pre- 
pared by a variety of treatments and their 
properties studied with the object of formulat- 
ing a general mechanism of the degradation of 
cellulose. In addition to utilising the action of 
oxidising agents and of acids, standard cellu- 
lose was also submitted to singeing processes, 
heat treatments, mildew attack and the action of 
ultra-violet light; while the degraded celluloses 
thus produced are usually referred to as oxy- 
cellulose, little evidence of their individual chemi- 
cal character and structure has so far been ad- 
duced. On the basis of quantitive assays of the 
reducing power,” the carboxyl content,? metal 
affinity and ability to couple with diazo salts,4 
at least four types of oxycellulose could be 
distinguished, exhibiting the following proper- 
ties respectively: (a) high carboxyl content, 
metal affinity and coupling power; (b) low 
carboxyl content, less coupling power than (a), 
and no metal affinity; (c) insignificant per- 
centage of carboxyl, but metal affinity and 
coupling power; (d) reducing power in the 
absence of the other three characteristics. 
Correlations of the degraded celluloses thus pre- 
pared and examined with possible modifications 
in the Haworth formula for cellulose are sug- 
gested in the light of the present experiments 
and the experimental results and hypotheses of 
Davidson.5.® As pointed out in an earlier com- 
munication,? hydrocellulose would appear to 
represent a single chemical type not materially 
different in structure from cellulose itself ex- 
cept with reference to the reduction in the length 
of the chain molecule, the degradation by acid 
attack being regular and progressive, so that 
the relationship between any two properties, 
‘such _ as copper number and loss of tensile 
strength, is more or less linear, irrespective of 
‘the agency employed for the degradation, and 


pow 
Science 
dependent on the number and size of the mole- 
cules produced by fission of 1: 4-anhydro- 
glucose linkages. A still earlier stage, neces- 
sary both for oxycellulose and hydrocellulose, 
which may be postulated on account of the abi- 
lity of vat dyes-to dye cellulose under alkaline 
conditions but in the absence of an added 
reducing agent, is the exposure of the terminal 
aldehyde group in the cellulose macromolecule. 
It may also be assumed that the smaller the 
fractions into which cellulose has been broken 
down by hydrolytic fission, the greater will be 
the ability of the glucopyranose unit at one 
end of each fraction to react in the active alde- 
hydic form and exhibit reducing power. Oxida- 
tion of one or more primary alcoholic groups 
may proceed independently of the fission of the 
1: 4-glucosidic linkages, but the latter would 
appear to be more likely to be the preceding 
reaction. Three alternative series of reactions 
may then take place, individually or simul- 
taneously. One end of the terminal glucopyra- 
nose unit (I) of a hydrocellulose may first be 
oxidised to a dialdehyde (III), leading to an 
oxycellulose with high copper number, great 
loss on scouring, and no metal affinity or other 
indication of the presence of carboxyls. Second- 
ly (I) may be oxidised to a monocarboxylic 
acid (IV), then to an aldehydocarboxylic acid 
(V), and ultimately to a dicarboxylic acid (VI), 
the last being an oxycellulose with high carbo- 
xyl content, metal affinity and methylene blue 
absorption, but comparatively low copper num- 
ber. The third possibility would involve changes 
in the glucose unit (II) at the opposite end of 
the chain with reference to (I), in which, there- 
fore, the 4-hydroxyl is free. Oxidation of the 
primary alcoholic group in (II), successively to 
aldehyde and carboxyl, may be accompanied 
or followed or preceded by the oxidation of 
the 4~-CHOH to carbonyl, leading to a §-ketonic 
aldehyde (VII) or acid (VIII) capable of 
coupling with diazo salts. Estimations of the 
chain length of cellulose and its degradation pro- 
ducts in terms of the methyl alcohol produced 
by complete methylation and mild acid hydro- 
lysis are in progress. The scheme of degradation 
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now outlined would account for the proper- 
ties of various forms of oxycellulose and 
hydrocellulose. 
S. M. Kagt. 
K. VENKATARAMAN. 
Department of Chemical Technology, 
The University, 
Bombay, 
January 12, 1940. 


1 J, Text. Inst., 1927, 18, 135 T. 

2 Forster, Kaji and Venkataraman, J. Soc. Chem. 
Ind., 1938, 57, 310. 

3 Neale, Nature, 1935, 135, 583. 

4 Forster, Kaji and Venkataraman, J. Ind. Chem, 
Soc. Indl. Ed., 1938, 1, 36. 

5 J, Text. Inst., 1936, 27, 159. 

6 Text, Manuf., 1936, 62, 233, et sequa. 

7 Ramachandran and Venkataraman, Proc, Ind. Sci. 
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Synthesis of Heterocyclic Derivatives of 
Sulphanilamide 


Since the discovery of the remarkable thera- 
peutic properties of 2-N! sulphanilamido pyri- 
dine (I) in many bacterial infections, especially 
those due to the pneumococci, attempts are 
being made to synthesise sulphanilamide deri- 
vatives of heterocyclic compounds. The sulph- 
anilamido derivatives of quinoline have been 
found either to be extremely toxic for use or 
to possess very little therapeutic properties.! 
A series of acridine derivatives of formula (II) 
and (III) have been prepared in good yields 
by condensing 9-chloroacridine and 2 :9-dichloro 
6-methoxy acridine respectively with sulphanil- 
amide, 4-amino benzene sulphonanilide, 4’- 
nitro, 3’-nitro, 4’-amino and 4’-sulphonamido 
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(VI) 
derivatives of 4-aminobenzene sulphonanilide, 
and 2-N! sulphanilamidopyridine (I), using 
phenol as the condensing agent. 9-Aminoacri- 
dine 2 :8-diaminoacridine, 2-N! sulphanilamido- 
pyridine (I) and 2-aminothiazol condensed with 
para acetaminobenzene sulphochloride (in ace- 
tone and pyridine) and the products hydrolysed 
with sodium hydroxide (2-:5N) or hydrochloric 
acid (4-5N) yielded respectively 9-N! sulphanil- 
amidoacridine (IV), 2:8-di-N! sulphanilamido 
acridine (V), 2-(4-N! sulphanilamidobenzene 
sulphonamido)-pyridine (VI) and 2-N! sulph- 
anilamidothiazol (VII). 

The synthesis of the last mentioned compound 
has been independently reported by Fosbinder 
and Walter.2, These compounds have been test- 
ed in some experimental bacterial infections in 
mice and the results will be published else- 
where. 

K. GANAPATHI. 
B. K. NANDI. 
Haffkine Institute, 
Parel, Bombay, 
February 12, 1940. 

1 Ganarathi, Indian J. Med. Res., 1940, April issue 
(under publication). 

Proc. Ind. Acad. Sci, (under publication). 

Gray, J. Chem, Soc., 1934, p. 1202. 

2 Fosbinder and Walter, J. Amer, Chem, Soc., 1939, 
61, 2032, 
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Permanence of the Hysteresis Loop in 
Sorption 


SEVERAL interesting phenomena, such as, the 
drift! of the hysteresis loop and the disappear- 
ance*,* of the hysteresis loop, accompanying 
the successive sorptions and desorptions of 
water vapour on various colloids have been 
presented by the author. The remarkable per- 
manence and reproducibility of the hysteresis 
loop in the sorption of water on alumina gel 
are presented in this note. 


Alumina gel was prepared as previously de- 
scribed.4 In spite of the washing of the preci- 
pitate of gelatinous alumina, till the wash 
water was free from sulphate, the gel was found 
to retain some sulphate. The dried gel was 
activated by heating it for two hours to 950° C., 
which has been found to be the optimum tem- 
perature? of activation for getting alumina gel 
of maximum sorptive capacity. The gel was 
degassed in vacuum (10-4mm.) for five hours 
and a series of sorptions and desorptions of 
water vapour at 30°C. were conducted with 
the aid of a sorption spring balance, and the 
results are shown in Fig. 1. A period of nearly 
two months elapsed between the commence- 
ment of first sorption and completion of tenth 
desorption, 
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The hysteresis loop obtained remains per- 
manent and reproducible even after a series of 
sorptions and desorptions. The second, third, 
fourth and tenth hysteresis loops are all identi- 
cal (Fig. 1). Such a reproducible hysteresis 
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effect is satisfactorily explainable on the basis 
of the cavity concept® which has been establish- 
ed to be the general cause® of hysteresis in 
sorption. 

In all porous adsorbents, there are capillaries 
of varying shapes and dimensions. Of these 
capillaries some are open pores and some are 
cavities with narrow necks. An open pore is 
produced by three spherical particles in juxta- 
position. A close packing of four spherical 
particles, however results, in addition to open 
pores, in a cavity with narrow necks. The 
sorption of vapours of liquids in a porous ad- 
sorbent comprises the condensation of the 
vapour in these capillaries, as well as mono- 
molecular adsorption on the surface. The latter 
process will ordinarily be complete at com- 
paratively low pressures. Hysteresis in sorption 
(i.e., the non-coincidence of the sorption and 
desorption curves) indicating the retention, for 
the same vapour pressure, of a larger amount 
of the adsorbate during desorption than during 
sorption, usually appears in the later stages of 
sorption, when capillary condensation sets in. 
A permanent and reproducible hysteresis effect 
is obviously connected with the process of 
filling and emptying of the capillaries. Sorption 
is mainly a case of filling and desorption of 
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emptying of the capillaries. During the filling 
as well as the emptying of an open pore, 
the liquid miniscus will be up to. the 
same pore radius and the position of the 
miniscus depends upon the vapour pressure and 
consequently, the amount of the liquid retained 
is the same whether it is sorption or de- 
In the case of a cavity, however, the 
During sorption, the cavity 


sorption. 
difference sets in. 
gets progressively filled up in the same way as 
the open pore, but during desorption, the 
completely filled cavity is not emptied unless 
the vapour pressure is lowered below the mini- 
mum at which the liquid in the widest neck 
of the cavity is just in equilibrium with the 
Just below this minimum pressure, 
the cavity is completely emptied. So during 
sorption there is the possibility of a cavity being 
partially filled but during desorption, there can 
be no partial emptying and the cavity remains 
either completely filled or completely empty. 
In this way a porous adsorbent can always 
retain larger amount of the adsorbate during 
desorption than during sorption. The hystere- 
sis. loop originating from such a process of 


vapour. 


filing and emptying of a cavity must remain 
permanent and perfectly reproducible any num- 
ber of times and alumina gel just like titania® 
and silica?’ has shown a hysteresis loop of 
remarkable permanence and reproducibility in 


the sorption of water. 


Why a cavity filled with a liquid is not 
emptied even though the vapour pressure is 
considerably reduced below what is just suffi- 
cient for complete filling of the cavity is a 
problem which remains to be elucidated. At 
the reduced pressure the liquid in the cavity 
should have boiled away according to normal 
equilibrium condition, but it is permanently 
held in a metastable equilibrium. This is obvi- 
ously a case of superheating, but the actual 


mechanism is obscure. 


Like silica,’ titania® and ferric oxide’ gels, 
alumina retains 2-6 per cent. of water irrevers- 
ibly at the end of first desorption and this 
remains practically unaltered in the subsequent 
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sorptions and desorptions. This water is pro- 
bably locked in the interstices of the gel, or 
held on the surface as OH attached to alumina, 
as in the case of silicic acid described by 
Rideal.8 The sorptive capacity at saturation 
pressure is 27-5 gm. of water per 100 gm. of 
the activated gel. The sorption isotherm, like 
those of titania gel-water,® ferric oxide gel- 
water! and copper oxide-water? systems ex- 
hibits during the later stages of sorption, a 
rapid rise in the sorptive capacity with vapour 
pressure, there being a clear inflection in the 
curve. Such an inflection marks a transition 
from monomolecular adsorption to capillary 
condensation. The major portion of the capil- 
lary volume is approximately between the 
relative vapour pressure limits of 0-82 and 0-94 
and these correspond to capillary radii of 51A 
and 160 A _ respectively as calculated from 
Lord Kelvin equation.®,? The tail-end of the 
hysteresis loop terminates at a relative vapour 
pressure of 0-47. This corresponds to 13:5A 
which is the smallest neck-radius of the cavities 
in the sample of alumina gel. The peak of the 
hysteresis loop extends up to the saturation 
point indicating that some of the cavities in the 
porous alumina gel are of microscopic dimen- 
sions. 
Kittur Suspsa Rao. 


Department of Chemistry, 
Central College, 
Bangalore, 

February 3, 1940. 


1 Rao, K. S., Curr. Sci., 1939, 8, 546. 

2 ———, Ihid., 1939, 8, 256. 

3 .__—, Jbid., 19140, 9, 19. 

# ~-, and Rao, B.S., Proc. Ind, Acad. Sci, (A), 1936, 
4, 562. 

5 McBain, J. Amer. Chem. Soc., 1935, 57, 699. 

6 Rao, K. S., Curr. Sci., 1939, 8, 468. 


7 ——, Unpublished. 


8 Rideal, Trans. Parad. Sec., 1936, 32, 4. 
9 McBain, The Sorption of Gases and Vapours by 
Solids, George Routledge & Sons, Ltd., London, 


1932, 442, 433. 
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Rate of Sorption in Relation to Hysteresis 


THE cavity concept! has been a remarkable 
success in the attempt to explain a variety of 
interesting phenomena, such as the permanence,* 
the drift, and the disappearance* of the hys- 
teresis loop in sorption. The simple idea of 
a cavity having narrow necks finds further 
support from the results of a study of the rates 
of sorption of water vapour on gels of silica, 
titania, alumina and ferric oxide. 

The quartz fibre spring technique was em- 
ployed in the work. The preparation of gels of 
silica,> alumina® and ferric oxide® has been 
described elsewhere. Titania was prepared by 
adding excess of ammonium hydroxide to 
a solution of titanium tetrachloride in hydro- 
chloric acid. The precipitate was washed and 
dried. The gels of silica, titania, alumina and 
ferric oxide were activated by passing dry air 
through the gels heated to 450°C., 300°C., 
950°C. and 200°C., respectively. The gels 
were degassed in vacuum (10-4 mm.) for five 
hours and a series of sorptions and desorptions 
of water vapour at 30°C. were conducted. All 
the four gels exhibited hysteresis. After the 
3rd, 30th and 10th cycles of sorption and de- 
sorption the rates of sorption of water on gels 
of silica, titania and alumina respectively were 
measured. With ferric oxide the rate was 
measured in the 9th sorption. The 3rd, 30th, 
10th and 10th hysteresis loops obtained with 
these gels of silica, titania, alumina and ferric 
oxide respectively have been shown in Fig. 1. 
By exposing the evacuated gel to water vapour 
at saturation pressure at 30°C. the extent of 
sorption with time was measured. The results 
are shown in Fig. 2. 

All the four gels retain definite amounts of 
water irreversibly at the end of first desorp- 
tion and these amounts remain practically un- 
altered in the subsequent cycles (Fig. 1). The 
rate of sorption is measured only in respect of 
the water reversibly held by the gel. Except- 
ing the case of silica, the sorption isotherms 
indicate a clear inflection which marks a transi- 
tion from monomolecular adsorption to capil- 
lary condensation, It is obvious from the 
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diagram, that the major portion of the sorbed 
water is held in the capillaries. So the rate 
a) 1o 20 30 30 30 30. CS 
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of sorption is mainly the rate of filling of the 
capillaries. Moreover the nature of the sur- 
faces of these gels in relation to water is 
practically the same, there being no possibility 
of any specific influence. The amounts of 
sorption of water at equilibrium, per 100 gm. 
of gels of silica, titania, alumina and ferric oxide 
are 25-4 gm., 24:6 gm,., 24:5 gm. and 21°8 
gm. respectively. Barring the case of ferric 
oxide, the amounts of sorption do not appreci- 
ably differ. But the time intervals for the com- 
pletion of sorption are markedly different. 
Silica gel requires only 2 hrs. for the attain- 
ment of equilibrium, whereas titania, alumina 
and ferric oxide gels require approximately 
7% hrs., 9 hrs., and 9 hrs. respectively. The 
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relatively short interval of time (2 hrs.) in the 
case of silica gel indicates a greater ease of 
filling of the capillaries in silica. This differ- 
ence in the rate of filling is obviously connected 
with the shape of the capillaries. Of the two 
distinct types of capillaries namely the open 
pore? and the cavity? with narrow necks, the 
latter requires longer time for filling. The 
process of sorption is essentially the creeping 
of the condensed liquid through the narrow 
necks into the cavity. So the differences in 
the rates are solely to be attributed to the 
differences in the numbers and sizes of the 
cavities in the porous gels. 
Of the sorption and desorption curves, the 
portions forming the hysteresis loop denote the 
different radii of the cavities in the one case 
and of necks in the other. In silica gel, the 
cavities and the necks are very much smaller 
than in the other gels. The hysteresis loop 
tapers away beyond a relative vapour pressure 
of 0-6 and this corresponds, as calculated from 
Lord Kelvin equation,’ to a radius of 20 A 
which can be taken to be approximately the 
But in the other gels, 
there are cavities of microscopic dimensions as 
indicated by the hysteresis loop reaching the 
saturation point. These facts go to show that 


maximum cavity radius. 


in silica gel there is a larger number of com- 


paratively small cavities than in titania or 
alumina gels, the total cavity volume being ap- 


proximately the same in all these gels. 

As regards the spatial arrangement of the 
open pores and cavities, it is probable that 
these are interlinked with one another. Such 
an arrangement results in a series of channels 
having a large number of constrictions. 

The rate of sorption is the rate at which the 
liquid condensed in the neck creeps into the 


interior of the cavity. This is dependent 
upon the difference between the  out- 
side vapour pressure, which in the pre- 


sent case is constant (the saturation pressure of 
water at 30°C.) and the pressure of the vapour 
in the interior of the cavity. The vapour 
pressure inside increases as sorption proceeds. 
In small cavities, comparatively small vapour 


pressure prevails. Therefore the effective 
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driving force, during the filling of smaller 
cavities, will be greater than during the filling 
of bigger cavities. Hence the more rapid fill- 
ing of smaller cavities than of bigger ones. In 
fact in big cavities of microscopic dimensions, 
the effective driving pressure falls off, and be- 
comes negligible during the last stages of 
sorption and in consequence the rate of filling 
of the cavities that are yet partially filled be- 
comes extremely slow. Silica gel containing 
much smaller cavities than the other gels is 
filled up more quickly and the rate of sorption 
of water on silica gel is very large compared 
with those on other gels. There are yet cer- 
tain unsolved problems, such as the shape of 
the cavities in gels, the total number of cavities, 
the number of cavities having particular neck 
and body-diameter and these problems await 
solution. 
Kittur SussBa Rao, 
Department of Chemistry, 
Central College, 
Bangalore, 
February 3, 1940. 


1 McBain, J. Amer. Chem. Soc., 1935, 57, 699. 
2 Rao, K. S., Curr. Sci., 1940, 9, 68. 

3 _____. Jbid., 1939, 8, 546. 

4 —, [bid., 1939, 8, 256; 1£40, 9, 19. 


5 Rao, B. S., and Toss, K. 8. G., J. Phys. Chem., 


. S., and Rao, B.S., Proc. Ind. Acad, Sci., 
(A), 1036, 4, 562. 

7 McBain, The Sorption 
Solids, George Routledge & Sons, Ltd., London, 1932, 
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of Gases and Vapours by 


A Rapid Volumetric Procedure for 
Analysis of Lead-Tin-Antimony Alloys 
TueE methods described in the literature for the 
analysis of such alloys are tedious and often 

require special apparatus. 

The following procedure developed in these 
laboratories has been found te be convenient 
and rapid. 

The lead content of the alloy is estimated 
as follows: The precipitate of lead sulphate 
obtained according to the usual procedure is 
digested with a known excess of 0°5N solution 
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of sodium carbonate, to effect its decomposition. 
The amount of sodium carbonate used up is 
ascertained by titration of the filtrate 
standard HCl. The procedure suggested by 
Tananeff! was modified for the above purpose, 


with 


and estimating lead whether in the presence or 
absence of tin and antimony could be carried 
out with good results as can be seen from the 
table. 

Of the various methods available for estima- 
tion of antimony the potassium bromate method 


was found to be the most satisfactory. The 
details of the results obtained by other methods 
are not included in this communication. For 


the estimation of tin in the alloy the most con- 
venient procedure was found to consist in the 
reduction of the solution with coarse antimony 
powder prior to titration with standard iodine 
solution. It was found that good results were 
obtained if 40-60-mesh antimony powder was 
employed for the reduction process, and that 
much coarser or finer material lead to erratic 
results. 

The various procedures outlined above were 
applied to the analysis of four alloys of known 
composition prepared in these laboratories, by 
fusion of the pure metals in the right propor- 
tions in a vacuum furnace. The results obtain- 


ed are given below: 








Alloy Lead Antimony Tin 
No. % % % 
as 228 ome cenigicrenert anise 
1 | 89-2 8-68 +s 
| (89-0) | (8-75) | (2«95) 
| | 
2 80-5 14-63 4 
(80-5) (14-75) (4-75) 
| | 
3 70+4 | 19-15 10-30 
(70-5) (19-25) | (10-25) 
| 
| 
4 7-1 | 25-0 17-84 
(57-22) | (25-17) (17-61) 








The figure given in brackets in the above 
table indicate the true percentages as calculated 
from the quantities employed for preparation of 
the alloys. It from the above table 
that satisfactory 


is clear 
results were obtained with 


alloys of a fairly wide range in composition. 
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My best thanks are due to Dr. K. R. Krishna- 
swami for suggesting the problem and advice 
during the course of this investigation. 


P. R. SUBBARAMAN. 


Dept. of Pure & Applied Chemistry, 
Indian Institute of Science, 
February 15, 1940. 


1 Tananeff, Z. anal. Chem., 1935, 100, 394. 


Estimation of Gold in Cyanide Solutions 


SEVERAL methods are available for the routine 
control-assays of the gold content of cyanide 
solutions, but nene of them are suited to rapid 
work. 

The following procedure developed in this 
laboratory is simple and rapid. 

A quantity of the cyanide solution contain- 
ing 50-100 mg. of gold is diluted to 50-100 c.c. 
and 2-3 g. of thin zinc turnings added. Then 
20 c.c. of H,SO, (1:1) is slowly added in 5 c.c. 
portions at intervals of 5 minutes. After the 
reaction slows down 10 c.c. of H,SO, (1:1) is 
again added and the solution boiled for half 
an hour to completé the precipitation of gold. 
The precipitate is washed thoroughly with water 
by decantation and then digested with 10 c.c. 
(1:2) HNO, on the water-bath. The residual 
gold is well washed, dried, annealed and weighed 
in the usual manner. 

A set of representative results obtained by 
this method is given in the following table:— 








Au taken Au found Error 
mg. meg. per cent. 
130 .12 130 «20 +0 -06 
130 «12 120 +66 —-4 
78-60 78 -O04 +0 -05 
72-88 73-93 +0 -07 
AO «12 5O -09 —0 -06 














Sets of parallel determinations were carried 
out by the Chiddy Method observing all the 


precautions and the results obtained were in 
good agreement. 

The method outlined above is simple and 
rapid, and sufficiently accurate for most pur- 
poses. 

In conclusion, I wish to express my grateful 
thanks to Dr. K. R. Krishnaswamii, D.sc., F.1.c., 
for his keen interest and constant encourage- 
ment during the course of this work and for 
much helpful criticism. 

B. SHAH. 


Department of Pure and Applied Chemistry, 
Indian Institute of Science, 
Bangalore, 

January 29, 1940. 


Chromosome Numbers in Safflower 
(Carthamus tinctorius Linn.) 
CHROMOSOME numbers in this species have 
been reported to be 2n = 20 in Coimbatore types 
(Gregory)! and 2n = 24 in Pusa type 24 (Patel 
and Narayana)* and Pusa types 1 and 27 

(Gregory) .* 

In the present investigation Somatic Chromo- 
somes on the metaphase plates were examined 
from the root tips of the following material. 


(1) Cawnpore type 39. 
(2) Cawnpore type 59. 


(3) Local Selection (Central Provinces) 


No. 1. 
(4) Local Selection (Central Provinces) 

No. 7. 
(5) Local Selection (Central Provinces) 

No. 52. 


Twenty-four chromosomes were observed 
without any exception. Variability within the 
individual chromosome sets with respect to the 
size, shape and attachment-constriction of the 
chromosomes is well marked (Figs. 1 and 2). 


Meiotic chromosomes were examined from the 
permanent smear preparations. The material 
used in these preparations was the local mix- 
ture. Twelve bivalents were distinctly observed 
at 1 metaphase (Fig. 3). 
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The senior author is indebted to the Imperial 
Council of Agricultural Research for financing 
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Fie. 3 
the Oil Seeds Research Scheme, Nagpur, where 
this work is being carried out. 
R. H. RICHHARIA. 
J. P. Kotvat. 
Agricultural Research Institute, 
Nagpur, 
December 8, 1939. 





1 Gregory, P. J., Proc. Ind. Acad. Sci., 1935, 1, 763. 

2 Patel, J. S., and Narayana, G. V., Curr. Sci., 1935, 
4, 412. 

3 Gregory, P. J., ibid., 1935, 4, 412. 





A Preliminary Note on Interspecific 
Hybridization and Use of Colchicine 
in Cotton* 


(1) INTERSPECIFIC HYBRIDIZATION BETWEEN 
New Wortp anv AsIaTic COTTONS 


Tue Interspecific Hybridization work on cotton 
being carried out at this Station has shown 
that: — 

(a) The F, hybrids between New World 
(n= 26) and Asiatic (n= 13) cottons are pos- 
sible if large-scale crossing is done. The hybrids 
are self-sterile as usual. 

(b) The backcrossing of these F, hybrids to 
New World parents only has given stray success 
in boll setting on F,’s. Such bolls contain very 
few seeds and plants raised therefrom give 





* This research is being financed by the Indian 
Centra] Cotton Committee. 
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varying degrees of fertility—ranging from steri- 
lity to complete fertility. 

(c) The progeny of these first backcrosses 
show marked fertility in some cases, with New 
World plant characters predominating. They, 
however, possess a few genes from the Asiatic 
parents, and their behaviour for adaptability to- 
gether with combination’ of economic characters 
under Surat conditions is being further studied. 


(2) EXPERIMENTS WITH COLCHICINE 


(a) Trials were being made to _ induce 
doubling of chromosomes in sterile hybrids by 
various means, viz., callus formation, chloro- 
form treatment, etc., but all proved un- 
successful. At this stage of the work the 
discovery of colchicine as a potent weapon for 
inducing doubling of chromosomes was an- 
nounced by Blakeslee and others. Experiments 
for the application of this alkaloid to cotton 
were therefore at once planned to find out the 
“threshold” value and were carried out in 
1938-39 season. These showed that better 
results could be secured when germinating seeds 
were treated. Many plants were found affected 
with characteristic symptoms as described by 
Blakeslee, and results have been confirmed this 
year. Another method which has given success 
this year is the “drop method” of treating grow- 
ing shoots of young seedlings, wherein it has 
been found that particular sectors are affected 
resulting in morphologically different branches 
possibly of polyploid nature. 

(b) The characteristic symptoms of the 


affected plants and branches are:— 


(1) Swollen cotyledonary stems, (2) Retard- 
ation of growth, (3) Broader leaf-lobes, (4) 
Prominent leaf veins, (5) Broader bracts, (6) 
Roughoid appearance with intensification of 
hairiness, (7) Bigger glands, (8) Bigger flowers, 
(9) Bigger pollen grain size, (10) Bigger seeds. 

(c) The effect on various species and their 
crosses wherein colchicine effect is markedly 
visible is summarised below (see Table). 

(d) It has been observed that there is a direct 
relation of the pollen grain size with the 
chromosome numbers in cottons and observa- 
tions in these experiments show increase in 
pollen grain size due to colchicine treatment. 
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Effect on fertility 
Type ———__—_— ,-- - Effect on potlen grain size 
ee Colchicine 
treated 

G, herbaceum Fertile | Sterile Very defective bursting of antheis 
G. arboreum i od “ als * 

G. hirsutam ei ae me 2° %» °° 

G. herbaceum x G. herbaceum * ” ” 

G.arboreum x G.arboreum - = ial oe sl 


G. herbaceum x G. arboreum oe re i 


G, herbaceum x G. anomalum Semi-fertile 


G. arboreum x G, anomalum - ..| Sterile 
G. Davidsonii x G.anomalum .. ot = 
G, hirsutum x G, herbaceum wi a - 





Stray setting 
Semi. fertile oe 


i 
Fertile ” 


»» Bigger than in @. hirsutum | arent 











That this effect is due to polyploidy remains to 
be confirmed by actual cytological study. The 
last three cases are of particular interest, in- 
asmuch as the ordinarily sterile hybrids have 
been made fertile and more so because specially 
affected shocts on them show boll bearing 
while the rest contmue to be sterile. These 
effects seem to be due to polyploidy induced by 
colchicine treatment resulting in harmonious 
chromosome pairing giving balanced viable 
gametes. 

(e) It seems that the use of colchicine in 
cotton will open up a wide field for further 
research for exploiting the economic possibili- 
ties of polyploidy, by way of building up eco- 
nomically superior tetraploids from Asiatic 
cottons, or higher polyploids from New World 
and Asiatic combinations, or building up tetra- 
ploids which may be useful in bridging the wide 
gulf between the two groups of cotton differ- 
ing widely in economic characters and in 
chromosome numbers. 

K. C. AMIN. 

Cotton Breeding Section, 

Agricultural Research Station, 
Surat, 
January 18, 1940. 
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A Note on the Deposition of Palmitic 
Acid from Cotton-Seed Oil 


Durinc the course of an investigation in pro- 
gress in these laboratories relating to cotton- 
seed products, large quantities of cotton-seed 
(Gossypium herbaceum) oil obtained by ex- 
traction of the seeds with light petroleum, were 
stored. It was noticed that even at the tempe- 
rature of the laboratory (25-30°C.), a solid 
began to be deposited and its bulk increased 
with time. The solid deposit which was 
allowed to accumulate for about four months, 
was separated from the oil under suction and 
the residue on the filter-paper washed a num- 
ber of times with cold alcohol to remove as 
much of the liquid fatty acids as possible. The 
solid residue left on the filter-paper was re- 
crystallised and examined. The melting point, 
the nature of the crystals and other properties 
indicate that the solid is a pure sample of 
palmitic acid. From the acid value and the 
saponification value the molecular weight 
comes to about 256-5 and hence its identity 
was confirmed. 


The oil sample was also noticed to be very 
rancid and to have a high acid value, The acid 
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value of the fresh oil was 21-6 while the acid 
value after four months was 81-20. The solid 
is, therefore, a product of the hydrolysis of the 
glycerides. It has been observed that the free 
acids in rancid fats and oils have the same 
composition as the mixed fatty acids.' In 
cotton-seed oil, the major portion consists of 
the glycerides of linolic (41-7 per cent.), oleic 
(35-2 per cent.) and palmitic (20-0 per cent.) 
acids. The fact that pure palmitic acid is de- 
posited could be explaincd as due to the cir- 
.cumstance that the other free fatty acids are 
retained in solution by the oil. 


Though reference has been made to this de- 
posit by previous workers,?:*.4.5 the exact nature 
of the solid has not been definitely mentioned 
so far. Our observation that palmitic acid, in 
an almost pure condition, separates out from 
the oil is significant and supports the view that 
there is very little of stearic acid, if present 
at all. 


The remarkable difference between solvent- 
extracted oil which becomes rancid and depo- 
sits palmitic acid so quickly as compared with 
oil obtained by expression, may find explana- 
tion in their very different Gossypol contents; 
the former contains small quantities, whereas 
the latter brings along with it considerable 
amounts. Gossypol is a good antioxidant and 
inhibits rancidity to a high degree. 


V. KRISHNA Murry. 
C. J. Dasa Rao. 


Department of Chemical Technology, 
Andhra University, Waltair, 
December 28, 1939. 


1 Hilditch and Jones, J. Suc. Chem. Ind., 1931, 171, 1. 
—, Ichapuria, J. Soc. Chem. Ind. Trans., 1938, 


4%, 

2 Hehner and Mitchell, Analyst, 1896, 21, 328. 

3 Victor J. Mever, Chem. Zeit., 1907, 794. 

4 Jamiezon and Baughman, J. Amer. Chem. Soc., 1920, 
1204, 

5 Lewkowitsch, Technology of Oils, Fats and Wares, 
Vol. IT, p. 204. 
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Variations in the Quality of the Pongamia 
Oil with Reference to the Occurrence 
of Karanjin 


It has been shown that Karanjin exhibits the 
properties of the pongamia oil in regard to its 
effect on skin affections and hence it may be 
considered to be the active principle of the oil. 
In the course of our study we have found 
that it could be obtained readily in a 
pure condition by extracting the fresh oil! 
(pressed), and the yield is usually about 0-8 
to 0-9 per cent. A sample of the oil obtained 
by solvent extraction yielded a mixture of 
karanjin and wax. 

Examination of genuine samples of ponga- 
mia oil, obtained from different places during 
different seasons of the year, showed consider- 
able variation in the yield of karanjin. One 
sample obtained in December from the West- 
coast was remarkably deficient in the active 
principle. This was at first attributed to varia- 
tions arising as a result of differences in habitat. 
A sample of the oil pressed in Waltair and 
giving a good yield of karanjin also failed to 
give any karanjin after a storage of five months. 
The sediment deposited at the bottom of the 
container, however, contained all the karanjin. 
The occurrence of karanjin in the deposit along 
with zinc salts of fatty acids has been noted pre- 
vicusly by Manjunath and Rao.2 We have now 
found that the entire quantity which was ori- 
ginally present in the oil could be recovered 
from this source. The precipitation seems to be 
slow and may be accompanied by some change 
in the oil which lessens the solubility of 
karanjin. When the clear oil is then separated, 
it is devoid of karanjin. This fact should be 
noted by all those who use pongamia oil for 
therapeutic purposes. 

N. V. Supsa Rao. 
T. R. SESHADRI. 
Department of Chemical Technology, 
Andhra University, 
Waltair, 
January 30, 1940. 
1N,. V.S. Rao, J. V. Rao and T.R. Seshadri, Proc. 


Ind. Acad. Sci., 1939, 10, 65, 
2 Manjunath and Rao, J./.C.S.,-1938, 25, 653, 











nt 
e 





No. 2 ] 
Feb. 1940. 
Effect of Indole-acetic Acid on Rooting 

in Gootes (Marcotte) of Mango 


THE present method of inarching of mango 
using seedling stock is tedious and does not 
give satisfactory result. In this connection our 
attention has been drawn to a note by P. K. 
Sen,! who reports the result of his not very 
successful attempt to induce formation of roots 
in mange cuttings by treatment with indole- 
acetic and indole-butyric acids. As the period 
of his observation extended up to sixty days, 
the author concludes that the interval is too 
short for rooting in mango. 

In the course of our trials to find out a more 
suitable method of mango propagation we tried 
to grow roots by ring bark cutting with treat- 
ment of indole-acetic acid employing. two-year 
old shoots. After the ring bark was taken out 
as in the usual process, the epidermis of the 
bark just above the ring was slightly disturbed; 
the wound was thoroughly washed with water 
and then a lanoline paste containing 1 per 
cent. indole-acetic acid was applied round the 
stem above the ring to the extent of half an 
inch. It was allowed to remain in that condi- 
tion for twenty-four hours after which it was 
dressed with coir only and kept moist. Control 
experiments: were also undertaken in order to 
be certain of the effect of indole-acetic acid on 
the root formation in mango. 

Roots were found in the treated region within 
six weeks of the experiment (Fig. 1). There 
was no rooting in the control plants (Fig. 2). 
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The work is being continued and the detailed 
account of the investigation will be published 
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in the Transactions of the Bose Research Insti- 
tute. 
A. GUHA THAKURTA. 
B. K. Dutt. 
Bose Research Institute, 
Calcutta, 
January 19, 1940. 


i‘ Sen, P. K., Curr. Sci., 1939, 8, 553. 
The Occurrence of Pollen Grains in the 
Ovary Wall of Dianthus 
In Dianthus, a number of abnormalities are 
known to occur, but the one observed by the 
writer has so far not been reported. 

An abnormal pistil having a deep longitudinal 
groove (indicating a slight bulging out of the 
carpels) on the ovary was collected, and in 
order to see how far the lobes of the ovary 
resembled as regards ovule development, it was 
fixed and microtomed in the usual way. In 
Master’s Teratology, it is mentioned that in ab- 
normal ovaries of Dianthus, with a disunion of 
the carpels, the ovaries are mostly destitute of 
ovules. 

In serial transverse sections of the abnormal 
ovary that was collected, it is seen that the 
smaller lobe is composed of one carpel, and the 
larger one of two carpels, both the lobes contain- 
ing normal, fully developed ovules. The larger 
lobe is bilocular at the base, but towards the 
middle of the ovary free-central placentation is 
established due to the breaking down of the 
septa. The smaller lobe is unilocular throughout 
and hs marginal placentation. 

From abcut 2-5 mm. above the base of the 
loculi of the ovary, a small cavity makes its 
appearance in the ovary wall of the smaller 
lobe,. almost directly opposite the place where 
the smaller lobe is continuous with the larger 
(Fig. 1). This cavity gradually enlarges in 
size, and contains fully developed pollen grains, 
some of them entirely normal in appearance, 
and others deformed (Figs. 2 and 3). This part 
of the ovary wall containing pollen grains higher 
up bulges into the loculus of the ovary. Towards 
the middle of the length of this pollen cavity, 
it opens by a narrow aperture into the ovary 








78 
(Fig. 4), but towards its apex it again closes 
up. The length of this pollen cavity is about 








Fic. 4 
into three linear 
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4-5 mm. and it is divided 
parts by two constrictions and sterile tissue. 
The extreme tip of the “Pollen cavity” is sepa- 
rate from the ovary wall and lies in the loculus 
of the ovary. The vascular bundles of the 
ovary show no relation, either direct or indirect, 
to this pollen cavity, while the filaments of the 
normal stamens of this plant are supplied with 
well-developed vascular strands. 

Similar development of microsporogenous tis- 
sue in the ovary has been previously recorded 
in Salix.! * 

I am deeply obliged to Dr. A. C. Joshi, D.sc., 
of the Benares Hindu University, for kindly 
going through the manuscript and giving valu- 
able suggestions which have been incorporated 
in this note. I am also grateful to Dr. N. N. 
Murti, ph.p., for kindly providing me with all 
facilities for research, and for the keen inter- 
est he had taken in the work. 

V. S. Rao. 
Department of Biology, 
Ramnarain Ruia College, 
Matunga, 
January 26, 1940. 


1 Chamberlain, C. J., Bot. Gaz., 1897, 28. 
2 Hagerup, O., Danske Videsnk, Selsk, Biol, Med., 
1938, 14. 
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The Duration of the Parasitic Stage in 
the Life-history of the South Indian 
Fresh-water Mussel 
WE have no knowledge of the life-history of any 
of the Indian Unionidz or fresh-water mussels. 
This is partly due to the difficulty of observa- 
tion, the important phase in the development 
of the mussel being passed as a parasite on a 
suitable fish-host. During this stage the 
‘encysted’ glochidium metamorphoses into the 
juvenile mussel, attaining complexity of organ- 
isation without increase in size. In nature, the 
infection of fish is purely accidental, and speci- 
mens of infected fish are hardly come across. 
Experimental determination of the appropriate 
fish-host by artificial infection may involve seyv- 

eral trials with different species of fish. 

Quite recently, employing the method of 
artificial infection, I was able to observe the 
metamorphosis of the ‘encysted’ glochidia of 
Lamellidens consobrinus (Lea). The remark- 
able feature in the life-history of this form 
is the very short duration of the parasitic 
stage. For the European and American species 
the duration of the parasitic stage is stated to 
be from a few weeks to two months or longer.' 
In the case of Lamellidens the parasitic stage 
lasts only for six to eight days. In one of my 
experiments the fish were infected on 
11-12-’39, at about 7 p.m. and the first batch 
of free-living, young mussels were obtained on 
17-12-’39, at about 3 p.m. By 19-12-’39, all the 
‘encysted’ glochidia metamorphosed. Another 
batch of fish were infected on 12-1-’40, at 
about 4 p.m., and the first batch of metamorphos- 
ed stages were obtained on 18-1-’40 at about 
5 p.m. This striking abbreviation of the period 
of parasitism is evidently related to tropical 
conditions of life. In a future account on the 
life-history of Lamellidens I hope to discuss, 
among other things, the significance of this 
feature, and its effect on the organogeny during 
the post-embryonic development. 

R. V. SESHATYA. 
Annamalainagar, 
January 17, 1940. 


1 Korschelt, Vergleichende Entwicklungsgeschichte der 
Tiere, 1936. 
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Paleolithic Sites in the Nellore District 
DurING our residence at Nellore from 1935 to 
1939 my wife and I, sometimes accompanied by 
two daughters, made a systematic examination 
of the area within easy walking distance of 
our house. This is the mission property on the 
trunk road to Madras near mile-stone 106. It 
lies upon the low ridge of laterite which for 
many miles roughly parallels the coast. We 
found evidences of iron age urn burials exposed 
in pits from which road metal is being removed. 
But from the surface of the ground in our own 
compound and the adjacent areas numerous 
palzolithic implements were gathered. A good 
many more were found on the bottom of old 
gravel pits while a number of interesting speci- 
mens were found in situ in the sides of pits 
dug in the laterite. 

The most prolific area, however, was found 
just west of the laterite formation in a broad 
valley where bed rock of quartz and feldspar 
formation is thinly covered by a clay and gravel 
layer over which lies the sandy surface soil. 
In this valley we have gathered and listed many 
hundreds of interesting specimens. These were 
found most abundantly where a shallow stream 
bed and its branches have broken the surface 
cf the plain bringing to light the gravel which 
is elsewhere buried. 

This site was a centre of manufacture. A 
great quantity of chips, flakes, cores, and un- 
finished or spoiled tools are found. The raw 
material used by the ancient artisans was 
quartzite in the form of waterworn pebbles. 
Quartz was also used Jess frequently, some excel- 
lent implements having been made of this 
material. It is of interest that the specimens 
found seem to cover the whole range of palzeo- 
lithic development from the crudest forms to 
the most skilfully made implements. The source 
of implements is twofold and may yield an ex- 
planation of this confusion. 

One source to which implements are to be 
traced is the gravel layer mentioned above which 
is covered by surface soil, as indicated in the 
stream bank, to a depth of some two feet. We 
found a number of specimens in situ in this 
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layer. These specimens show only slight pati- 
nation. The second source from which speci- 
mens were gathered is the surface of the ground 
away from the areas broken by the stream and 
its tributary gullies. Certain generalizations 
may be made as to the specimens from these 
two sources. On the surface of the ground 
were found a few finely made specimens of 
the highest type of palzolithic craftsmanship 
represented in the entire collection. These in- 
cluded a fine handaxe and an equally interest- 
ing broad bladed cleaver. No implements of 
crude workmanship were found on the surface. 
A number of chips or flakes were found. All of 
these surface specimens have a uniform deep 
brown stain darker in tone on one side than 
the other. They also show a superficial dis- 
integration, but no evidence of rolling. It may 
be assumed that they have lain a long time ex- 
posed to sun and weather. 

The specimens found in situ in the gravel 
layer show but little of tateritisation or dis- 
integration, having on the contrary a fresher 
appearance. These comparatively fresh looking 
specimens are, however, of cruder types. Within 
the area eroded by the stream the types are 
mixed as might be expected. But consistent 
with the above observation the best made 
implements show the darkest stain. It may be 
surmised that those having the dark stain came 
from the surface of the plain and the fresher 
looking ones from the gravel layer. It does 
not seem unreasonable to suppose the latter to 
be older but better protected, hence less deeply 
stained. The former being made last, became 
less deeply buried, if buried at all, and have 
been long exposed by the general erosion of 
the plain. The older, more deeply buried im- 
plements have been exposed only by recent 
stream action. 

We have gathered specimens from 51 other 
sites in the Nellore District located along the 
trunk road from Madras and the road from 
Nellore westwards to Kalavaya, south of the 
Pennar River. This whole collection, super- 
ficially surveyed, compares in a general way 
with the group of implements found near 
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Nellore. Four sites near Udayagiri, sixty miles 
northwest of Nellore, yielded a distinctly differ- 
ent sort of implements. These are definitely 
more primitive in workmanship and are more 
weathered. Further study may confirm the 
theory that a cultural migration eastward can 
be traced, possibly following a retreating coast- 
line. 


At our invitation the collection has been 
inspected by Dr. F. H. Gravely, Superintendent 
of the Government Museum, Madras, and by 
Dr. A. Aiyappan, Curator of Ethnology. They 
have also gone with us to some of the sites. 
All specimens have been marked and listed. 
At the time of writing this preliminary report 
Dr. Aiyappan is preparing a complete catalogue 
using our lists and memoranda as to sites. 


FRANK P. MANLEY. 


Baptist Mission, Ramapatnam, 
Nellore District, 
February 3, 1940. 


The Constitution of Rottlerin 


A REDETERMINATION of the rotatory power of 
rottlerin methyl ether in this Laboratory has 
not supported the result! reported previously. 
The sample now examined showed no rotation 
in chloroform solution. 


We have extracted Kamala with ether in the 
cold and the solution on chromatographic ad- 
sorption on alumina gave a zone amongst others 
from which isorottlerin has been isolated. 
Therefore, there is no justification for the con- 
tention of Robertson et al? that isorottlerin is 
formed during extraction of rottlerin by the 
action of hot toluene. Its presence in the natu- 
ral product falsifies such a view. 


J. N. Ray. 


University Chemical Laboratories, 
Lahore, 
January 28, 1940. 
1 Ray, Narang and Roy, Curr. Sci., 1929, &, 558. 
2 J,C.8., 1939, 1582. 





Ascu Wood Preservative and the Forest 
Research Institute, Dehra Dun 


I HAVE read with great interest your editorial 
on “Ascu Wood Preservative” published in the 
latest number of your valuable journal. You 
have very rightly pointed out that “It is not 
merely the future of a particular process that 
is invelved now; it is the future of a pioneer 
industry still in its nascent stage”. As Travan- 
core has been a pioneer in the scientific utilisa- 
tion of timber especially for major engineering 
structures and as Travancore has five Ascu- 
treating plants in operation, I was specially 
interested in your editorial. 

The Forest Research Institute, Dehra Dun, in 
Forest Research and Indian Industry, published 
under the authority of the Government of India 
stated that “It is scarcely necessary to 
emphasise that the invention of Ascu (wood 
preservative) has now made it possible for 
indigenous timbers to compete with steel, iron 
and concrete for structural purposes so that 
a new industry of considerable importance is 
coming into being. This will not only increase 
the revenue of the Forest Department from 
sources which gave a poor income before, but 
will lead to the employment, directly and 
indirectly, of thousands of educated men, 
artisans and manual workers and will reduce 
imports of foreign materials”. 

I understand, it was on the recommendation 
of the Forest Research Institute, Dehra Dun, 
that all the Electrical Inspectors to Provincial 
Governments removed the ban on the use of 
wood poles for overhead electrical transmission 
and distribution provided the poles were treated 
with Ascu or any other approved wood pre- 
servative. It was on the advice of the Forest 
Research Institute, Dehra Dun, that the Gov- 
ernments of the U.P., Punjab, Mysore, Madras 
and Travancore either installed or called for 
tenders for wood poles “treated with Ascu or 
any other approved wood preservative” to the 
tune of 30,000 poles involving the investment 
of many lakhs of rupees. All the above Gov- 
ernments did not surely do this for the sake 
of experiment, and will have little confidence in 
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future in the Forest Research Institute. Fur- 
ther, in the note issued by Mr. L. Mason, 
President of the Forest Research Institute, to 
which reference was made in your last month’s 
sub-editorial on “Ascu” wood preservative, it 
was stated that “No adverse reports have yet 
been received with regard to Ascu-treated 
timber used for general construction work or 
fence posts, ner any adverse reports came to 
hand regarding Ascu-treated electric transmis- 
sion poles installed a few years ago in Mysore 
State”. From a perusal of the appendices of 
the Ascu Forest Record, which has now been 
withdrawn, it would appear that the Forest 
Research Institute sent 3 ft. long fence posts 
to all electrical inspectors in India for testing 
in order to judge the efficacy of Ascu for the 
treatment of electrical poles. If no adverse 
reports have been received on fence posts treat- 
ed with Ascu after 7 years experience with 
Ascu, and all that the Forest Research Institute 
has found is that poles with very shallow 
penetration and insufficient amount of Ascu 
have failed, it is not at all clear why the 
Forest Research Institute has taken the very 
drastic and unprecedented step of withdrawing 
what is avowedly an interim report. Without 
stating a single fact in the note issued by the 
Forest Research Institute relating to failure of 
any properly Ascu-treated timber pole or fence 
post, the action taken and the recommendation 
made by the Forest Research Institute is most 
bewildering. Any industrial or chemical pro- 
cess if faultily applied cannot give satisfactory 
results and Ascu process is no exception. To 
say that “new factors have been brought to 
light” by the failure within a year and a half 
or two years of poles which have been faultily 
treated is very unconvincing because if there 
is no Ascu penetration, no new factors of 
a mysterious character which could not be fore- 
seen during the first 54% years of the existence 
of Ascu can be brought into relief. The most 
obvious reason for the failure of these poles 
is because they received only superficial treat- 
ment with Ascu. It is strange why no reference 
has been made by the Forest Research Institute 
to the excellent condition of Ascu-treated poles 
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treated under low pressure. The note, as 
drafted, is most misleading. 

In a report on Ascu-treated wood for engi- 
neering construction printed and published by 
the Government of the United Provinces, it 
has been stated that “The Forest Research In- 
stitute, Dehra Dun, feels, therefore, justified in 
recommending Ascu to all Provincial Govern- 
ments and non-official inquirers and has stated 
that Ascu appears to be, so far, the most effi- 
cient and economical wood preservative known”. 
I feel, very serious issues of considerable public 
and scientific interest have arisen as a result 
of the publication of a note casting grave doubts 
on the efficacy of Ascu by the Forest Research 
Institute in which they announce the with- 
drawal for the first time in the history of the 
Institute, a research publication. The situation 
created by the action of the Forest Research 
Institute becomes all the more bewildering, as 
for the very purpose for which Ascu has been 
condemned for general use by the Forest Re- 
search Institute after Ascu had been in exist- 
ence for 7 years, the largest pole using concern 
in the world, the Ameyvican Telephone & Tele- 
graph Co. of U.S.A. (which purchases annually 
9 lakhs of treated wooden poles and which has 
the world-famous research organisation, Bell 
Telephone Laboratories, functioning under it) 
has recently purchased the patent rights for 
Ascu in the U.S.A. and Canada fer a lakh of 
rupees for treating only electrical poles. As 
far as India is concerned, pole users are now 
in a dilemma as creosote has been already con- 
demned to be unreliable and there is no wood 
preservative that the Forest Research Institute 
is prepared to recommend for general use. 
Imported steel poles are the only alternative. 
The unprecedented withdrawal of the Ascu 
Forest Record and the Institute’s going back on 
their recommendation of Ascu based on failure 
of palpably improperly treated poles cannot 
enhance the confidence of the public in the 
Institute. 

S. K. Prvvar, 
Office of the Director of Development, 
Trivandrum, 
February 14, 1940, 
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Uses and Applications of Chemicals and 
Related Compounds. A guide to the 
current industrial uses, potential applica- 
tions and sales possibilities of 5,167 pro- 
ducts. Compiled and edited by T. C. 
Gregory. (Chapman & Hall, Ltd., London; 
Reinhold Publishing Corporation, New 
York), 1939. Pp. 665. Price $10-00. 

A bewildering variety of chemical pro- 
ducts, both synthetic and natural, are now 
produced in commercial quantities and em- 
ployed in various arts and industries. The im- 
mense and rapid developments in the latter, 
through extensive fundamental and applied 
researches, have involved quite frequently 
the use of even common chemicals in new 
and unexpected directions. Sales executives, 
research directors, manufacturers, dealers 
and others, are naturally interested in these 
present-day uses of the several chemical 
products, each from their respective points of 
view, rendered readily accessible, but which 
they could hitherto find scattered in the pub- 
lished literature, not always easily available. 
To meet this demand, since 1922, there have 
been appearing in the pages of Oil, Paint 
and Drug Reporter a _ series of surveys 
covering the uses, potential applications and 
sales possibilities of chemicals and related 
products. In the present book is made avail- 
able all this subject-matter after proper re- 
arrangement, amplification and editing. The 
choice of items has been mainly based on 
their commercial importance, and they are 
arranged in alphabetical order according to 
their common names rather than according 
to their strict chemical names. However, the 
various synonyms and foreign names are 
given for each item. The applications are 
classified into appropriate subheadings, e.g., 
for antimony pentoxide, the uses are grouped 
under ceramics, chemical, glass, metallurgi- 
cal, paints and varnish, pharmaceutical, 
rubber and textile dyeing and printing. 

The book is undoubtedly a compendium 
of useful information. M. A. G. Rav. 


Astronomy. By R. H. Baker. (Macmillan 
& Co., Ltd., London), 1938. Third Edition. 


Pp. 517. Price 16/- net. 
The volume before us is the second 
printing of the third edition of the 





well-known book on Astronomy by Prof. 
Baker, of Illinois University. It is easily 
the most comprehensive elementary text- 
book on Astronomy designed for use by 
college students, and would serve as an ad- 
mirable introduction to more advanced 
treatises on the subject. Nearly half the 
book is devoted to the solar system, and the 
other half to stellar astronomy. The book 
has been brought absolutely up to date in- 
asmuch as all recent advances on Astronomy 
which are capable of being presented in an 
elementary treatment have been incorpo- 
rated. As examples we might mention the 
binary hypothesis of the origin of the solar 
system (p. 261), Baade’s summary of super- 
nove (p. 488), rotations of the stars (p. 386), 
reflection nebulz (p. 448) and the problem 
of interstellar absorption (p. 465), clusters 
of external systems (p. 497). One will also 
notice rearrangement in the matter in sev- 
eral chapters, specially in the account of the 
galactic system. In discussing the source of 
stellar energy the author mentions the theory 
of Atkinson that the source is to be found 
in atom-building in the interior of stars, and 
the statement that this theory represents the 
prevailing view seems to be almost prophetic 
in view of Bethe’s recent confirmation of 
these ideas. 

If one is to find any fault with the book 
at all, it must be its very comprehensive 
nature which makes it rather unwieldy for 
use as a text-book by students. As a conse- 
quence of the size of the book, one finds, in 
a number of places, that explanations are 
not as full as might be desired, and many 
statements appear somewhat dogmatic. 

As a book of reference, however, the book 
is most admirable, and is a veritable mine 
of information. For workers in other fields 
who want to get acquainted with the recent 
developments of Astronomy without wading 
through the technical journals one can hardly 
find a more suitable book. The only other 
book in the English language to which this 
work may have to give pride of place is 
perhaps the famous Russel-Dugan-Stewart, 
and that is sufficiently high praise. 


B. S. MADHAVA Rag, 
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Text-Book of Comparative Physiology. 

By Charles Gardner Rogers. Second 

Edition. (McGraw Hill Publishing Co., 

Ltd., London), 1938. Pp. xviii + 715. Price 

30sh. 

The early development of biological 
sciences is characterised by the accumulation 
of a vast amount of purely descriptive and 
morphological data and in the early stages, 
the progress of physiology was dominated 
and determined by the needs of medical 
science. During the last two decades, how- 
ever, increasing attention is being focussed 
on the vital processes which accompany 
various forms of living matter. Among the 
diverse forms of organic life, one can per- 
ceive an underlying unity of animal function 
when the fundamental reactions of life, like 
digestion, assimilation, respiration, excretion, 
response to stimuli, reproduction, etc., are 
viewed as unit processes characteristic of 
animals. The purpose of comparative phy- 
siology is to study these activities in relation 
to the varying morphological structure of 
organs and determine their functional 
significance in the evolutionary development 
of the animal. There is a vast amount of 
information on the physiology of various 
classes of animals; these facts have to be 
presented in a new perspective with a view 
to understand the functional unity which 
manifests itself among the entire and diverse 
range of animal life. This is a difficult task, 
which has been’ ably accomplished by the 
author. 

The eighteen chapters comprising the 
volume, cover the entire field of comparative 
physiology and constitute an admirable in- 
troduction to the subject. The volume 
represents the outgrowth of a course in 
comparative physiology, which has for a 
number of years been offered to students in 
Oberlin College. This is a volume which is 
bound to interest a large circle of students 
and investigators. M. S. 
The Newer Knowledge of Nutrition. By 

E. V. McCollum, Elsa Orent-Keiles and 

Harry G. Day. Fifth Edition. (Mac- 

millan Co., London), 1939. Pp. viii + 701. 

Price 18sh. 

This is the fifth edition of a well-known 
and comprehensive volume on _ nutrition 
written by Professor McCollum who is one 
of the foremost investigators in this im- 
portant and practical branch of scientific 
knowledge. During the last few years 
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spectacular advances have been made in this 
rapidly advancing field of nutrition; the 
chemical nature of the more important 
vitamins has been unravelled; while some of 
them have been synthesised. The mechanism 
of their action, their mode of preventing the 
deficiency diseases and their physiological 
role in the maintenance of the normal vital 
functions of the organism, are all being 
gradually revealed. 

The public is becoming more and more 
food-conscious; there has been an insistent 
demand for authoritative and accurate in- 
formation regarding nutrition. The more 
advanced nations of the world, have recogn- 
ised that provision of a well-balanced and 
scientifically planned nutrition, constitutes 
the best form of insurance against disease 
and inefficiency. Advances in our knowledge 
of nutrition have brought the principles of 
preventive medicine to the forefront and the 
curative aspects of medical assistance, how- 
ever spectacular they may be at the moment, 
is bound to suffer a gradual set-back in 
course of time. 

Professor McCollum’s volume provides a 
concise, scientifically accurate and authorita- 
tive survey of the field of nutrition and 
should be widely read by all those who are 
seeking to determine what is sound and what 
is speculation or misinformation in respect 
to the nutritive needs of several species in- 
cluding man. The dietary properties of 
foodstuffs, the characterisation of malnutri- 
tion due to specific or to multiple deficiency 
states, the occurrence of various types of 
malnutrition in man and animal in different 
parts of the world and the means of effect- 
ively combating these problems of nutrition, 
these are the subjects dealt with in the 
volume which should interest not only the 
routine medical practitioner and the public 
health specialist, but also the administrator 
who is entrusted with the responsible task of 
maintaining national fitness and efficiency. 

M. S. 


A Text-Book of Geology.—Part I. Physi- 
cal Geology. By Profs. Chester R. Long- 
well, Adolph Knopf and Richard R. Flint. 
(John Wiley & Sons, Inc., New York; 
Chapman & Hall, Ltd., London), 1939. 
Pp. xi + 543. Price 18sh. 6d. net. 

This book is the second, revised, edition of 
the one which had been published by the 
same authors in 1932. In this edition, while 
maintaining the general plan of treatment 
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of the original edition, the authors have 
added two new chapters,—one dealing with 
mass-wasting at the earth’s surface and the 
other describing, specially, the sculpturing 
of lands by streams under different climatic 
conditions. All the chapters have been 
thoroughly revised and several have been 
completely rearranged and rewritten. 

The present edition consists of 20 chapters 
and 4 appendices. The first chapter gives 
some introductory account of the earth as 
a member of the Solar System; its origin, 
shape, size, form and major divisions; the 
nature of rock mantle composing its crust; 
and the several branches into which geo- 
logy—the science of the earth—could be 
subdivided. The next nine chapters deal 
with the processes of rock weathering and 
mass movements of rock waste leading to 
landslides, soil creeps and similar other 
features; and the action of running water, 
sub-surface water, lakes, glaciers, wind and 
sea as agents of erosion and deposition. 
Chapter 11 describes the sedimentary rocks; 
and the next one, Chapter 12, gives particu- 
lars about igneous rocks. Chapter 13 de- 
scribes voleanoes and volcanic action. In 
Chapter 14. entitled “Deformation of the 
Earth’s Crust’’, are described various kinds 
of movements of the earth’s crust and their 
effects on the rock formations resulting in 
the warping of the strata, folding, faults, 
and joints, etc. Chapter 15 describes the 
causes and effects of earthquakes, seismic 
belts, seismographs and other particulars re- 
lating to that subject. In the next chapter 
a detailed account is given of the various 
types of metamorphism and how they are 
brought about, including a brief note on the 
retrograde metamorphism. Chapters 17 and 
18 deal with the theoretical aspects such as 
the conditions of the earth’s interior, isostacy, 
mode of origin of mountain ranges and the 
causes for crustal movements. In Chapter 19, 
the genesis of various land forms are de- 
scribed dealing mostly with the forms pro- 
duced by river erosion. This seems to be a 
supplement to what has already been de- 
scribed in Chapter 5, under sculpture of lands 
by streams. The next and final chapter of 
the text gives an account of the mineral 
resources describing the mode of origin of 
coal, oil and gas formations and also the 
mode of origin of the important ore deposits 
of metals and non-metals. 

Descriptions of important rock-forming 
minerals and rock types are given in the 
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first two appendices; and in the third one, 
a brief account of the topographic maps and 
their construction and uses. The time-scale 
of the earth history forms the last appendix 
and completes the book. 

From this brief review of the sequence of 
contents of the book it is seen that the plan 
of treatment adopted by the authors is 
somewhat different from what is generally 
found in other, older, well-known text-books 
on geology. Terms like Foliates, Solifluc- 
tion, Mass-wasting, etc., which have not yet 
come into general usage, at least on this 
side, are likely to sound strange and un- 
familiar; but they have all been clearly 
explained. Practical aspects of some of the 
geological processes have also been briefly 
dealt with in appropriate places. Cases, 
illustrative of geological processes, have been 
drawn largely from American occurrences. 

To each chapter is added a list of ““Read- 
ing References”; but many of these, dealing 
specially with American areas, are not of 
general interest and, moreover, some of the 
references given, are not likely to be readily 
available to college students in India. 

The book, however, has been well written, 
in an easy and attractive style, and profusely 
illustrated with well-chosen photographs. 
It contains much useful and new informa- 
tion and will form a fitting addition to the 
several text-books existing on the subject. 

B. RAMA Rao. 


Geology and Allied Sciences. By Walther 
Huebner. Part I. German-English. (Veri- 
tas Press, New York), 1939. Price $7-50. 
We have great pleasure in welcoming this 

book which, as the sub-title indicates, is a 

“Thesaurus and a co-ordination of English 

and German specific and general terms” re- 

lating to Geology and allied sciences. The 
book contains more than 25,000 entries, and 
the value of the work has been greatly en- 
hanced by the fact that related terms have 
been grouped under one key-word, thus 
facilitating a general survey of related geo- 
logical terms. The author has obviously 
devoted a considerable amount of time and 
attention in compiling this Thesaurus, and 
we must say that the result has been 
thoroughly satisfactory. We can assure the 
author that the value and usefulness of the 
book will be widely appreciated. 

The book has been published by Veritas 

Press, Inc., of New York, and its general 

get-up is excellent. L. RAMA Rao. 
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Tables of Partitions. By Hansraj Gupta. 
(Published by the Indian Mathematical 


Society, Presidency College, Madras). 

Pp. 81. Price Rs. 5. 

The Indian Mathematical Society and the 
Punjab University deserve the congratula- 
tions of the mathematical world by sponsor- 
ing the publication of this Table worked out 
with commendable zeal by Dr. Gupta. It is 
quite appropriate that this work was under- 
taken in our country as the late Ramanujan 
was one of the most brilliant workers in the 
theory of partitions. One can recall the 
startling conjectures of Ramanujan, made in 
the second decade of this. century, some of 
which were proved after a long time; (some 
were wrong) it was a wonder how Ramanu- 
jan was able to give the results. This Table 
contains the unrestricted partitions of all 
numbers up to 600 and the partitions with 
the smallest part equal to any integer less 
than 50. The book is valuable for workers 
in the field and must be available in every 
college library. -_ Vs 


Three-Figure Mathematical Tables and 
Physical Constants. By V. C. Varghese, 
Price 4 annas. 

This booklet contains logarithmic, trigono- 
metric and square and cube tables. At the 
end the values of a few physical constants 
also are given. It aiso contains an expla- 
natory chapter of five pages. The book is 
well printed and is recommended for the 
use of beginners in logarithmic computation. 
It would have been better if the author had 
been more careful in the explanations and 
had avoided ambiguous statements. For 
example, instead of “Logarithm is a continu- 
ous function of numbers. Hence we can 
infer within what integral limits the logar- 
ithm .... lie” (p. 16), it would have been 
better if he had put increasing instead of 
continuous. The statement “the logarithm 
of any number has two parts” (p. 16), is 
not a happy expression. 7 


Intermediate Chemistry. By T. M. Lowry 
and A. C. Cavell. (MacMillan & Co., 
London), 1939. Pp. 876. Price 12sh. 6d. 
This is a comprehensive text-book of 

Chemistry embracing all the three branches, 

Inorganic, Physical and Organic. It is 

divided into six parts and contains sixty-one 

chapters. The first part dealing with Gene- 
ral and Theoretical Chemistry includes the 
modern concepts regarding the structure of 

Matter and the Electronic Theory of Valency. 
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The second part deals with the Chemistry 
of typical elements, while the transitional 
elements are treated separately in the third 
part. The fourth part deals both with 
qualitative and quantitative analysis and 
those portions dealing with volumetric 
gravimetric and organic analysis will be 
particularly useful for all students who are 
to take a practical examination in Chemistry. 
The last two chapters deal with the principles 
of Physical Chemistry and the fundamentals 
of Organic Chemistry. Not the least useful 
part of the book is a set of questions ap- 
pended at the end, which are chosen from 
a number of University papers. The treat- 
ment of the several branches is quite good, 
and lucid. This book will be of great use 
for not only the Intermediate students but 
also for students taking up the B.Sc. (Pass) 
Degree course of most of the Indian Uni- 
versities. M. SESHAIYENGAR. 


Ssmmlung Goschen des Wissen der Welt, 
XV. Pflanzenzuchtung. By Dr. Hermann 
Kuckuck. (Walter de Grunter & Co., 
Berlin), 1939. Pp. 125. Price RM. 1°62. 
This little book is one of the series named 

“Sammlung Goschen”, which aims to give 

a clear and easily understandable introduc- 

tion to all the branches of science and its 

technical applications. 

The volume before us deals with the 
subject of plant improvement. The first 
chapter gives a concise account of Mendel- 
ism. The second, which forms the chief body 
of the book, deals with the selection of the 
following types of plants: (1) those re- 
producing vegetatively, (2) those depending 
on self-pollination, (3) those depending on 
cross-pollination. Then there are chapters 
on Genetics and the relation between Patho- 
logy and Physiology on the one hand, and 
plant improvement on the other. 

The outlook is refreshingly modern and 
the author has presented, in simple language, 
a considerable amount of information with- 
in a very short space. P. M. 


Coal Utilisation. University of Illinois Bulle- 
tin. Engineering Experiment Station Cir- 
cular Series No. 39. (Bulletin 7 of Vol. 37, 
being Papers presented at the Fifth Short 
Course in Coal Utilisation), May 1939. 
The Illinois University is noted for the 

valuable contributions on the subject of coal, 

that appear from time to time from its 
laboratories. This Bulletin is in a category 
by itself a curious mixture—and in spite 
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of some good material to be found in it, one 
cannot say that it is on the whole worthy of 
the imprimatur of the University; with 
judicious pruning and editing it might have 
been. 

A number of the papers deal with various 
aspects of mechanical stokers in domestic 
heating units in the United States and apart 
from the fact that they show the important 
part that central heating plays in the life 
of the average American citizen, they have 
probably little interest for the Indian reader. 
They indicate, however, that fuel utilisation 
engineers in the States are taking an intelli- 
gent interest in fuel combustion problems. 
Two papers on Coal Sizing show the com- 
plexity of this important aspect of coal pre- 
paration and marketing and indicate that 
there is, in America, as much need for simpli- 
fication of the system of grading and sizing 
of coals as there has been, and still is, in 
India. We learn, for example, from Joseph 
Harrington, that there have till recently been 
at least twenty-four different sizes of coals 
marketed, and no doubt his list is not 
exhaustive. A very useful, admirably con- 
cise paper on Coal Sampling, by H. F. Hebley, 
deserves special mention, and might well be 
read by both buyers and sellers of coal in 
this country. It is accompanied by two use- 
ful tables, one on the procedure for gross 
sampling and the other, on the subsequent 
reduction of the gross sample for laboratory 
purposes. The accompanying suggestions or 
hints are excellent. 

It is interesting to note that the recently 
devised Crucible Swelling Test of the British 
Standards Institution has proved of practi- 
cal value to one of the authors—R. A. 
Sherman, in his admirable paper on the 
Evaluation of Coal for use in Domestic 
Stokers—a paper that might suggest a simi- 
lar piece of work on the testing of coals 
in India for various purposes. In this paper. 
incidentally, there is special mention of the 
practical application of oil for mitigating 
the dust nuisance. Work has been done in 
the past two or three years on this problem 
in Britain and the reviewer can testify to 
the almost amazing effect of the introduc- 
tion into a dusty coal of a mere trace of a 
suitable oil. Sherman recommends careful 
sizing before oil treatment, especially re- 
moving fines. 

Many of the papers are hardly worthy of 
printing. There are, no doubt, difficulties in 
the way of a ruthless editing of papers of 
the kind likely to be presented at a confer- 
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ence of this sort and these probably account 
for the two or three puerile efforts that 
have been included—efforts more suggestive 
of Main Street and the Boosters’ Club than 
of serious contributions to the solution of the 
problems of the Coal Industry. In the opi- 
nion of the reviewer, these papers ought to 
have been summarised by a capable fuel- 
technologist, and the. essentials—at least of 
the discursive “after-dinner” types included 
—presented in the form of a consolidated 
report for the information of fuel techno- 
logists, suppliers and consumers. 
CHARLES FORRESTER. 


Wireless. By C. L. Boltz. (The Scientific 
Book Club, London), 1939. Pp. 278. 
Price for members 2sh. 6d. 

“Listening in” through the “radio” or 
“wireless” set has now become an almost 
universal practice. Many of the modern 
listeners are, however, interested beyond the 
few knobs that ‘lt in’ the music or other 
broadcast programmes from distant parts of 
the world. The Scientific Book Club has, 
therefore, rendered a distinct and timely ser- 
vice in bringing out this very well written 
book and placing it within the reach of all. 

The author has explained clearly and in 
simple language the important foundations 
upon which are reared the puzzling myste- 
ries and wonders of radio as we know it 
to-day. All the fundamental principles have 
been treated with the aid of the most ele- 
mentary arithmetic and mathematics. In- 
deed the more enthusiastic reader who has 
gone through this book carefully will be in 
a position to read the appropriate periodicals 
and keep himself up to date. Attention is 
drawn to the important factors in a receiver 
such as sensitivity, selectivity, band-pass 
tuning and detection. The general character- 
istics of the different types of valves—diode, 
triode, tetrode, pentode, etc..—are briefly 
described, and are followed by a somewhat 
detailed discussion on low and high fre- 
quency amplification. Separate chapters 
deal with the straight set, the Superhet, 
Shortwaves and the mains and other types 
of receivers. The last two chapters on the 
gramophone and television will be found to 
be a welcome addition to the usual range of 
topics. 

Bold-type printing and a good get-up are 
advantages which will weigh with the class 
of reader for whom the book is meant and 
with whom we feel sure, the book will prove 
popular. CG 2 =. 
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GENERAL CIRCULATION OF THE ATMOSPHERE OVER 
INDIA AND ITS NEIGHBOURHOOD 


7" the present-day meteorologist weather 
is but an outcome of the interactions of 
different air masses. The air masses cannot 
be recognised on the weather maps unless 
these furnish three-dimensional picture of 
what is happening. The forecaster is thus 
vitally concerned with the detailed wind 
data from day to day at all levels and, at 
the same time, ought to be thoroughly fami- 
liar with the normal patterns of wind move- 
ment at all times of the year and all alti- 
tudes. A recent memoir by Ramanathan 
and Ramiakrishnan (Memoirs of the India 
Meteorological Department, 1939, 26, Part 
10) giving encyclopedic information of winds 
in the upper atmosphere over an area ex- 
tending roughly from Comorin to Kashmir 
and from Bahrein to Rangoon, makes a de- 
tailed and most useful survey of the general 
circulation of the atmosphere over that region, 
and is therefore welcome to all students 
of meteorology and particularly to the fore- 
casters in India itself. On going through the 
volume one is greatly impressed with the 
stupendous amount of work involved in 
collating the large mass of data, the thorough 
treatment of the subject under study, and 
the care and thought bestowed in the pre- 
paration of the charts. 

Six plates are given for each month show- 
ing the charts of monthly mean streamlines 
prepared from pilot balloon data for the 
levels 1 to 4, 6 and 8 km., and on these 
are also shown the upper air isotherms as 
derived from the variation of pilot bailoon 
winds with height. In addition, some of the 
plates include, as separate insets, charts 
showing the directions of cloud movement 
and wind roses at a few selected stations. 
The main characteristics of upper wind and 
temperature distribution from month to 
month as revealed by these charts and their 
association with the general trend of weather 
in different seasons, regions of development 
and progress of cyclonic storms and some 
of the more important local weather pheno- 
mena, such as, nor’westers in Bengal are dis- 
cussed briefly in the text. A summary of 
the salient features of the general circula- 
tion of the atmosphere is then given, and a 
brief comparison is made of the upper air 
conditions in this region with those in corres- 
ponding latitudes in some other parts of the 
northern hemisphere. 

A regular northward and _ southward 


movement of the upper wind system is 
noticed, the movement being mainly meri- 
dional in the winter half of the year, and 
from the southwest Bay of Bengal to north- 
west India and back in the summer half. 
Again, an examination of the monthly 
streamline charts for the winter and hot 
seasons shows that, on the mean, and espe- 
cially during settled weather, the westerly 
winds of higher latitudes, as they travel 
southwards, tend to become northerly and 
then north-easterly and eventually get merg- 
ed in the easterly circulation of lower lati- 
tudes. A reverse process takes place during 
periods of disturbed weather with clouds 
and rain, when the easterly winds from the 
southern latitudes slowly turn towards the 
north and northeast and on reaching North 
India feed the westerly circulation prevail- 
ing over that region. The above in effect 
means that while, during fine weather, the 
greater part of the country is overrun by 
dry air of land origin, moister air from lower 
latitudes travelling across the Bay of Bengal 
penetrates farther northwards than usually 
during spells of unsettled weather. This is 
an important feature of the wind movement 
over India and is to be borne in mind care- 
fully while analysing the weather charts 
relating to the central parts of the country 
and the north Deccan—the regions lying in 
the zone of transition from westerly to east- 
erly winds. A further point of interest 
which has also been noticed elsewhere is 
brought out by the diagrams on Plate II. 
These show that, in the winter and hot sea- 
sons, winds with westerly components pre- 
vail farther southward in the higher levels, 
and that the greater the speed of the wester- 
lies at the latitude of about 25° N., the further 
is the southward extension. The influence 
of the high mountain ranges to the north on 
the upper air circulation over the northern 
half of the country upto a height of about 
6 km. is mentioned, and the localisation of 
the monsoon low to within the confines of 
India is also explained as being due to the 
same cause. 

As mentioned above, the memoir is a 
valuable contribution to Indian Meteorology, 
and besides being of value to meteorologists, 
it is of great help and interest to aviators 
because of the important series of 74 charts 
which form the major bulk of the volume. 

A. K. Roy, 
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Whitworth, William Allen (1840-1905) 


WILLIAM ALLEN WHITWORTH, a British 
mathematician, was born at Runcorn, 
February 1, 1840. He had his education at 
Sandicroft School, Norwich, and St. John’s 
College, Cambridge, became an M.A. in 1865 
and was a Fellow of his college from 1867 to 
1882, after teaching in schools and acting as 
professor at Queen’s College, Liverpool, for some 
time. He had also a high reputation as a priest 
and religious writer. 


MESSENGER OF MATHEMATICS 

Even as a boy he showed unusual mathemati- 
cal propensities and while still an under- 
graduate he became joint-editor of the Oxford, 
Cambridge and Dublin messenger of mathe- 
matics which began its career in 1861. He 
continued to be one of its editors for twenty 
years. 

CHOICE AND CHANCE 

His first article entitled “The equiangular 
spiral, its chief properties proved geometri- 
cally” had the honour of being translated into 
French. His first book was Trilinear co-ordi- 
nates and other methods of modern analytical 
geometry of two dimensions (1866). This was 
followed by his best known work, which still 
continues to be a favourite with students of 
mathematics, viz., Choice and chance, an ele- 
mentary treatise on permutations, combinations 
and probability (1867). It was based on lec- 
tures delivered at Queen’s College, Liverpool, 
and is a model of clear mathematical exposi- 
tion. It has gone through several editions. 


OTHER ACTIVITIES 

Whitworth was a great success as a preacher 
and he was Hulsean lecturer at Cambridge 
during 1903-04 and was made a prebendary 
of St. Paul’s Cathedral in 1900. There are many 
ecclesiastical works to his credit and one of 
them is a bridge between that group of his 
writings and his mathematical ones, viz., The 
churchman’s almanac for eight centuries (1882). 
It is a mathematical calculation of the date of 
every Sunday. 

After a serious operation at Fitzroy House 
Nursing Home, Whitworth died, March 12, 1905. 


Dunlop, John Boyd (1840-1921) 


OHN BOYD DUNLOP, the inventor of the 
pneumatic rubber tyre, was born of a far- 
mer at Dreghorn, Ayrshire, February 5, 1840. 
Being considered too delicate for farm work, 
he was sent to Edinburgh for higher studies. 
He specialised in veterinary science and settled 
at Belfast where he established what was one 
of the largest practices in Ireland. 


His SON JARRED 
One day in 1887, his son John, then nine years 
of age, complained of being jarred as he 
rode on his tricycle over the rough setts with 
which the street was paved. Dunlop’s mind 
took up the problem. He made an air-tube, 
laid it round the periphery of a wooden dish 


and found it, by trial, to have greater resilience 
than the tricycle wheel. Then he fixed on the 
wheels of his son’s tricycle rims of wood 
fitted with air-tubes and it proved a success. 
He took a patent on December 7, 1888, and put 
cn the market machines complete with pneu- 
matic tyres. A racing cycle built with such 
tyres brought them to prominence in 1889 and 
William Harvey Du Cross, the father of some 
defeated riders, made the acquaintance of 
Dunlop and entered into partnership with him 
and established the Pneumatic Tyre and Booth’s 
Cycle Agency at Dublin. 


DuNLOP RUBBER COMPANY 

The pneumatic tyre revolutionised cycling and 
made possible the modern motor. Dunlop him- 
self did not profit greatly from the success of 
this invention. E. T. Hooley, an able financier, 
floated the Dunlop Rubber Company with a 
large capital and many subsidiary companies. 

Dunlop himself lived quietly at Bells Bridge, 
Dublin. His daughter published some of his 
reminiscences as the History of pneumatic tyre, 
two years after his death which occurred 
October 23, 1921. 


Maxim, Hiram Stevens (1840-1916) 


IR HIRAM STEVENS MAXIM, a British- 
American inventor, was born at Sangerville, 
Maine, U.S.A., February 5, 1840. His father’s 
home was in the midst of a dense forest, in- 
fested by bears and this made Hiram’s boyhood 
adventurous and his training one of sturdy 
self-reliance. He learned wood-turning from 
his father, and eagerly read any book that 
came within his reach. At the age of fourteen 
he was apprenticed to a carriage-builder who 
made him work sixteen hours a day, on four 
dollars a month, not paid in cash but largely 
taken in goods at the local store. After seeing 
some more similar hack work, eventually in 1864 
Maxim joined one of his uncles who maintained 
engineering works where he learned some 
technical work and later entered the service of 
Oliver Drake, an instrument maker. From 1878 
to 1881 he was chief engineer to the United States 
Electric Lighting Company—the first of its 
kind. Here he made some notable discoveries 
and in particular an electrical pressure regula- 
tor which, being shown at the Paris Exhibition 
(1881), earned for him the Legion d’honour. 


Maxim GUuNS 

Then he settled in London and soon after- 
wards constructed an automatic gun, which was 
inspected by the Prince of Wales and the Com- 
mander-in-Chief and was adopted, after some 
improvement, in the British Army (1889) and 
in the Royal Navy (1892). It fired at the rate 
of ten shots a second. The Maxim Gun Com- 
pany was formed in 1884 to develop the patent. 

FLYING MACHINES 

From 1889-1894 Maxim concentrated his 
thought on the construction of a steam-driven 
flying machine. He spent £20,000 on _ it. 
During a trial carried out in 1894, it did actually 
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lift itself from the ground and confirmed the 
inventor’s assumption that “if a domestic goose 
can fly, so can a man”. It would have been a 
greater success if he had invented an internal 
combustion engine. 


A CHRONIC INVENTOR 
Maxim’s knowledge of physics and chemistry 
and his ingenuity in tool-making led to his 
improving every machine that he used. In all 
he took out 262 patents. His range of inven- 
tion included an improved mouse-trap, auto- 
matic gas generators, automatic sprinkling appa- 
ratus for extinguishing fire, steam and vacuum 
pumps, engine governors, gas motors, maximite 
the predecessor of cordite as smokeless gun- 
powder, an inhaler for bronchites and a merry- 
go-round. His amazing versatility, ingenuity 
and skill justified his calling himself a “chronic 
inventor”. 
Maxim died at his home at Streatham after 
a short illness, November 24, 1916. 


Holland, John Philip (1840-1914) 


OHN PHILIP HOLLAND, an Irish-American 
teacher and an inventor of submarine, was 
born in Liscanor, County Clare, Ireland, 
February 29, 1840. He was a teacher in Ireland 
from 1858 to 1872, when he migrated to U.S.A. 
and became a teacher again in Paterson, N.J. 


MOTIVE 

As an Irish patriot, he conceived the sub- 
marine boat in his youth as a potential weapon 
to be used against the British navy to secure 
Irish independence. He had studied the scanty 
literature on the subject. In 1875 the Fenian 
Society offered to finance his experiments. The 
first small craft was compieted in 1878 but got 
buried in the river mud during the test. It 
was salvaged only in 1927 to be placed in the 
local museum. But the Fenians did not lose 
heart. They gave Holland another sum of 
$23,000 “to build a full-size submarine, which 
it was hoped, would cross the Atlantic and 
destroy the English fleet’. The submarine was 
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constructed. It was christened Fenian Ram and 
launched in the Hudson River in May 1881. It 
was 31 feet long, 6 feet beam and 19 tons dis- 
placement, with a crew of 3 men. It is kept 
as a memorial in a city park in Paterson. 


FRUSTRATION BY OFFICIALDOM 

In 1875, Holland offered his submarine 
design to the United States Navy; but it was 
rejected by the officials of the navy as a fantas- 
tic scheme of a civilian landsman. From 1888 
onwards, Holland tendered at various times plans 
for a submarine to the American Navy. In 1895 
he obtained a contract to build the Plunger; 
but it was thoroughly spoiled, during construc- 
tion, by the self-willed chief of the naval Bureau 
of Steam Engineering who ignored his specifi- 
cations. 


RECOGNITION AT LAST 

Holland began to construct another sub- 
marine incorporating all the ideas which he 
was prevented from using in the Plunger. It 
was christened Holland and launched in 1898. 
One of its novel features was its ability to dive 
to a desired depth. After a number a severe 
tests, it was purchased by the Navy in 1900. 
Then Holland received orders for six more sub- 
marines for the U.S.A., and for several others 
for Great Britain, Russia and Japan. He de- 
signed two submarines for Japan during the 
Russo-Japanese War, for which he received in 
1910 the “Order of the Rising Sun”. In 1904 
he devised a respirator for escape from dis- 
abled submarines. 


EXPLOITATION BY FINANCIERS 

Though he thus realised the dream of his 
youth, he was not financially happy. The finan- 
ciers of the J. P. Holland Torpedo Boat Co., 
proved to be such money-grubs that they wished 
to retire him as a figurehead at a salary of 
$10,000 per annum and they so managed the 
money market that Holland could not succeed 
in floating another independent company either. 

Holland died at Newark, August 12, 1914. 

S. R. RANGANATHAN. 











Planets during March 1940.—Mercury may 
be glimpsed for the first few days of the 
month near the western horizon immediately 
after sunset. It is rapidly getting nearer the 
Sun, reaching inferior conjunction on March 15. 
Venus is increasing in brightness (its magni- 
tude will be —3-8 at the end of the month) 
and will be a conspicuous object in the evening 
sky, setting nearly three hours after the Sun. 
On March 8, the planet will be in conjunction 
with Saturn. Mars is moving eastward in the 
constellation Aries and will become fainter, as 
the distance from the earth increases. 

Jupiter is getting close to the sun and is not 
favourably placed for observation. Saturn 
likewise, will be approaching the Sun, but can 
still be seen as a first magnitude star in the 
western evening sky. The ring ellipse is gra- 
dually widening, the angular dimensions of the 
major and minor axes on March 15 being 37”-3 
and 10”-2 respectively. Uranus continues to 
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move slowly eastward in the constellation Aries 
and can be seen close to the fourth magnitude 
star 5 Arietis. A conjunction with the Moon on 
March 14 will be helpful in locating the planet. 
Neptune is in opposition to the Sun on March 15; 
it will be about three degrees west of the star 
6 Virginis and can be observed with a small 
telescope. 

Among lunar occultations of some interest 
that will be visible in this country, may be 
mentioned that of 6 Tauri (mag. 3-9) at about 
7 p.m. on March 15 and that of \ Geminorum 
(mag. 3:6) a few minutes after midnight on 
March 19. 

Ceres, the first of the minor planets discover- 
ed, will be in opposition on March 10. It will 
be of magnitude 7-0 at the time, and with a 
binocular, can be seen about two degrees away 
to the north-east of the third magnitude star 6 
Leonis, pe oe 2 
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MAGNETIC STORMS AND 
DISTURBED DAYS AT ALIBAG 
1938 


THE Records of the Alibag Magnetic Observa- 

tory for 1938 show a larger activity than 
those of the year 1937. The activity during any 
year is determined by the character of days 
during that year. At Bombay, days are classi- 
fied as quiet days, days of slight disturbance or 
of large disturbance corresponding to the inter- 
national! characters 0, 1 and 2. Days of large 
disturbance are reclassified into those of 
moderate, great or very great disturbance on 
the basis of the oscillations in the magneto- 
grams. During the year there were 132 quiet 
days, 185 days of slight disturbance and 48 of 
large disturbance as against 158, 167 and 40 
during the previous year. In 1938, the days of 
large disturbances consisted of 4 days of very 
great, 8 of great and 36 of moderate disturb- 
ance as against 1, 9 and 30 during 1937. In 
1938 January was the most disturbed and June 
the least disturbed month, corresponding to 
October and August in the preceding year. The 
monthly characters during 1938 are shown in 
Table I. 


TABLE I 





Mean character figure 





International? 


} 
| ew" 
| Bombay 





] 
Ba 
1938 | 
January | 1-08 
February | 
March | 
April | 
May 
June 
July 
Augist 
September es 1 
October ~ 0-94 0-8! 


November 1-03 0 -67 





December a 0-97 0-66 





—_—-——--- 


The mean character for 1938 is 0-77 accord- 
ing to Bombay classification and 0-76 accord- 
ing to the international classification done at 
De Bilt on the basis of data from 68 observator- 
ies of the world. The number of days of 
different characters in individual months is 
shown in Table II. 


TABLE II 





Number of days 
(Bombay classificat‘on) 








character | I character | 2 character 
nee ; —_ ; = 
1938} | | 
January .-| 5 | 19 7 
Febrvaty | 10 | 15 3 
Mach = ..| 16 | 12 3 
Aprii | 15 12 3 
May | 16 | 13 2 
June | 18 12 0 
Jaly | 18 | 10 ; 
August —..| 12 13 6 
September a 5 19 6 
October | 9 | 15 7 
November -| 4 | 21 5 
December . t 24 3 
' ae.” ee : eae 
Total 132 | 185 48 








Magnetic Storms.—During the year 1938 there 
were 4 storms of very great intensity the 
severest of them being the one of 16th April. 
This also happens to be the severest storm since 
1922. This storm, though of a short duration, 
was rather violent, and the Indian Telegraph De- 
partment observed “foreign incoming currents 
of varying intensity” in several important cir- 
cuits. Similar disturbance to telegraph traffic 
was also noticed by observers in southern 
Norway where “the earth-currents on the lines 
between 7“ 30” and 9” mid. Eur. Time, were 
so great that they could not be measured (the 
measurable maximum being 150 milliamperes) 
and all telegraphic transmission was impossible, 
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On the telephone lines the tension potential in- 
creased to about 1,000 volts’®. The magneto- 
grams showed prominent “sudden commence- 
ments”. H reached 37,956 gammas which is the 
highest recorded by the Alibag H magneto- 
graph since its installation in 1904. The obser- 
vers at Huancayo also report this as the most 
intense storm recorded by them since the 
establishment of their observatory in 1922.4 


The storm next in intensity was that of 
January 22. The H-range in this case was 613 
gammas and is the highest in the last ten years. 
H went off the recording limit and was brought 
within the field by means of a controlling mag- 
net. The minimum in H was 37,219 gammas and 
is the lewest since the last five years. Two 
more storms of very great intensity were re- 
corded on January 16 and January 25. In the 
former case, the sudden commencements were 
unusually large, that in H measuring 167 
gammas. The latter storm was associated with 
a gorgeous aurora which was visible over a 
large part of the Globe.» There were eight 
storms of great intensity during the year. The 
times of commencement and cessation of the 
more important storms during the year are 











TABLE ill 
G.M.T. of : 
Intensity 
Range in | G=great 
Beg | Erd gammas |V.G.= very 
—_——-—_. great 
H. | ui. | D. | H 
| 
1938 
Jan. 16 | 22 | 32 | 18 | 22-5 388 V.G 
99 22 2 | 42) 23 0 618 
25 | 11 | 50 | 26 | 20 >477 | 
Fel 8 | 10] 38] 10} 14 196 G 
March & 3 | 25 5 | 20 238 
22 4 | 32 | 22 | 19-5 226 
April 16| 5 | 45 | 16 | 23 532 V.G. 
May 11 | 15/31] 12] 16 293 GC. 
ne 
July 15] 3] 14] 16 | 20-5 256 PS 
August 11 3/20; 13 9 245 o 
Sept. 27/22] 1] 20]15-5] 202 
Oct. 7 6/13 8 | 22 326 al 
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given in Table III. The number of moderate 
storms during the year was 21. 


M. R. RANGASWAMI. 


Department of Terrestrial Magnetism, 
The Observatory, 


Bombay, 
February 4, 1940. 
1 Method as recommended by the Int. Comm. of Terr. 
Mag, and Atm. Elec., in their Cireular Letter of March 
1924. 


2 From Caractre Magnetique del’ anne, 1938, Table II, 
3 C, Stormer, Terr. Mug., 1939, 44, 240. 

4 Berkner, Wells and Seaton, Jbid., 1939, 44, 301. 
5 (©. Stormer, Jbid., 1939, 44, 236. 


MAGNETIC NOTES FOR 
JANUARY 1940 


MAGNETIC conditions during January 1940 
were more disturbed than those in the 
previous month. There were 2 days of great, 
4 of moderate and 21 of slight disturbance as 
against 21 days of slight disturbance in January 
of last year. The quiet days numbered 4 as 
against 9 during January 1939. 

The most disturbed day during the month 
was the 18th and the least the 26th. The daily 
characters are shown below in tabular form. 


Disturbed days 
Dates of the | : : . 


( at 
month au.e 








Slight Moderate Great 








10, 17, 30 | 3, 18. 


January 19!0..| 13, 21, | 1,2, 4-9, 





26, 28 11, 12 31. 
14,15 





] 
| 
16,19, | 
| 
| 








Four storms, 2 of moderate intensity and 2 of 
great intensity were recorded during the month 
as against none in January of last year. The 
mean character figure for the month is 1-06 
while that fez January 1939 was 0-71. 


M. R. RANGASWAMI. 
The Observatory, 


Bombay, 
February 6, 1940. 
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COSMIC RAYS 


“MMHERE is some heretofore undreadmed-of 
kind of activity taking place throughout 
the depths of space—an activity which mani- 
fests itself in continuously raining enormously 
energetic bullets of some kind (photons, elec- 
trons or both) from all directions upon the 
heads of us mortals who live on the surface of 
the earth.” Thus wrote Dr. Robert Andrews 
Millikan, famous American physicist and Nobel 
Laureate, a few years ago in his book Electrons. 
Dr. Millikan assisted by Dr. Neher and Dr. 
Pickering have been during the last fortnight 
investigating the nature of these bullets of 
energy also called cosmic rays, in Bangalore. 
The Government of Mysore have very kindly 
placed at the disposal of these scientists all 
facilities, and the scene of this great scientific 
activity has been at the Central Observatory. 


The most outstanding feature of these rays is 
their very high penetrating power, far sur- 
passing either X-rays or Gamma rays. No less 
characteristic is the ionisation caused by their 
passage through matter. The atoms or molecules 
in their path are torn apart and mutilated to 
form ions, and the extent of ionisation is 
measured by observing the rate of discharge of 
an electroscope. Dr. Neher has developed a 
special type of electroscope employing very 
delicate quartz fibres coated with gold which 
automatically records on a film the rate of dis- 
charge, and hence the extent of ionisation, which 
in its turn is a measure of the intensity of the 
cosmic rays at the locality. Dr. Millikan sends 
up a pair of balloons connected by a long tape 
and carrying a case containing the Neher 
electroscope. On reaching very high altitudes 
of the order of 20 to 25 kilometres one balloon 
bursts, and the other, unable to lift the weight 
of the apparatus, comes down slowly without 
crashing. After recovery, the film is developed 
to study the rate of discharge of the electro- 
scope at the different heights attained during 
the flight. 


Another type of apparatus employed by 
Drs. Millikan, Neher and Pickering depends on 
the use of a Geiger-Muller Counter. This is 
a glass tube containing a hollow metal cylinder 
along the axis of which is stretched a metal 
wire. The tube contains a suitable mixture of 
gases at about ten centimetres of mercury 
pressure. On applying a sufficiently large poten- 
tial difference between the wire and the metal 
cylinder a discharge occurs, but if the voltage 
is not enough there will be no discharge. Yet 
the gas inside will be in a sensitive condition. 
A cosmic ray shooting through ionises the gas 
and precipitates the discharge. This event is 
amplified and transmitted by a tiny radio- 
transmitter also carried up with the counter by 
the balloons. These radio signals are received 
suitably and made to record on a uniformly 
moving ribbon of paper. 


Investigations so far have shown that these 
cosmic rays consist, in large part at least, of 





electrically charged particles hurled into our 
atmosphere from outer space. Their energies 
are stupendous. Potentials of the order of a 
thousand million—even ten thousand miliion— 
volts would be needed to give these high ener- 
gies. As they approach the earth, they are 
deflected by the earth’s magnetic field which, 
though weak, extends to a considerable distance. 
The cumulative effect on the cosmic ray headed 
towards the earth is then considerable. In fact, 
particles with energies less than what they 
would pick up under 17,000 million volts would 
be unable to reach the earth at the equator in 
India before they were turned back into space 
by the earth’s magnetic field. The complete 
story of the influence of the earth’s field on 
these rays at different altitudes, and in different 
latitudes reveals to us much that is new con- 
cerning their nature. 


A study of the variation of cosmic ray inten- 
sity with the magnetic latitude, especially in 
the equatorial belt extending up to about 40° 
magnetic north, yields the most valuable in- 
formation. Theoretical work by Stormer, 
Epstein and Le Maitre and Vallarta has indi- 
cated the importance of investigations in this 
belt. Dr. Millikan has for this reason conducted 
excellent tests at Peshawar (25° magnetic 
north), Agra (17° magnetic north) and Banga- 
lore (3° magnetic north). 


Another equally important investigation is 
to study the “East-West Effect”. A set of 
Geiger counters mounted suitably constitutes 
a ccsmie ray telescope, and helps to measure 
the abundance of the ccsmic rays along any 
direction. When it is mounted with its axis 
slanting at about 45° to the vertical and carried 
up by the balloons, the counts indicated when 
the telescope is eastwards and westwards can 
be separated by an ingenious device employing 
a photoelectric cell. In the west the indication 
are more frequent and point to the entry of 
a large number of positively charged particles. 


Experimental evidence gained till now has 
testified to the uniformity of the distribution of 
these cosmic rays over the celestial dome. 
Neither the sun nor the stars seem to have any 
influence on their intensity. Any process which 
gives rise to them is regarded as not happening 
anywhere in our galaxy. Such atomic or 
nuclear transformations as might be responsible 
for their origin do not find the conditions 
obtaining on the earth, on the sun, or in the 
stars favourable for their occurrence. This 
leaves us to seek their origin down in the 
remote depths of space where extremely low 
temperature, density and pressure prevail. 


To account for the origin of at least these 
rays which have small penetrating power— 
though most powerfully ionising—Dr. Millikan 
formerly suggested that atoms of hydrogen in 
these regions occasionally fuse together to 
build up higher elements like helium, oxygen, 
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silicon, iron, etc. Dr. H. N. Russell has inferred 
from his astronomical studies that about ninety 
per cent. of the universe is still in the form 
of hydrogen atoms. Einstein has concluded that 
every process which releases radiant energy 
must be accompanied by a corresponding de- 
crease ef mass in accordance with his relation 
(E=me?). Actually it is known that the mass 


of every higher atom is less than the sum of © 


the masses of the several hydrogen atoms which 
somewhere, somehow, somewhen close up to- 
gether to form the complex atom. This is 
known as the “packing effect” and the deficit 
in mass denotes the amount changed into radia- 
tion. Four hydrogen atoms, on fusing together 
to form a helium atom, release energy estimat- 
ed to be twenty-eight million electron volts. 
Likewise the formations of atoms of oxygen, 
silicon, iron and uranium are accompanied by 
the release of 116, 216, 460, 1,800 million elec- 
tron volts respectively. But if there is a sud- 
den annihilation of a hydrogen atom, one 
thousand million electron volts are released and 
in the case of helium 4,000 million electron 
volts. 


On checking up these estimates with the ex- 
perimentally found values for the energies of 
the cosmic rays, one finds that most of them 
correspond to the sudden annihilation in toto, 
and the complete transformation into cosmic 
rays of the whole mass of some very light 
elements like helium, carbon, nitrogen, oxygen 
and silicon. The atom building process with 
the transformation of only a part of the mass 
yields too small energies to be a possible ex- 
planation of their origin. But if the whole mass 
of, say, the carbon atom out in interstellar 
space has any chance*at all of transforming 
itself wholly into an electron pair there would 
thus be produced cosmic ray electrons of 6 bil- 
lion electron volts energy. That sort of trans- 
formation applied to a hydrogen atom would 
similarly produce cosmic ray electrons of an 
energy of ¥% billion electron volts and oxygen 
would thus yield 8 billion electron volts. This 
is precisely where the experiments of Bowen, 
Millikan and Neher prove conclusively that by 
far the greater part of the measured cosmic 
ray energy lies. Our knowledge of the universe 
so far reveals no other source of such enormous 
energies as are actually found in the cosmic 
rays; and this suggested source seems to yield 
approximately the correct values. This may of 
course be an accidental coincidence, but the 
India experiments are expected to throw more 
light on this point. Astronomers are now 
using the idea of the building of the heavier 
atoms out of hydrogen, and thus the partial 
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transformation of mass into radiant energy to 
explain the age-long supply of heat energy to 
the sun. Dr. Millikan, who formerly used this 
same process to account for cosmic rays, now 
finds this process inadequate for the purpose. 
But he now finds that the complete transforma- 
tion of the mass of carbon, nitrogen, oxygen 
and silicon atoms into cosmic radiation would 
be adequate. These four elements too have 
recently been found by Bowen to be the ele- 
ments that exist most abundantly in intersteller 
space. 


The processes of partial or complete mass 
transformations suggested above are such as 
would be in line with the assumption of the 
universal validity of the second law of thermo- 
dynamics. Based on this law we have the 
speculations of Jeans and Eddington, which 
carried to logical extreme imply that the uni- 
verse is fated to suffer a “heat death” of final 
extinction of activity of all sorts. In spite of 
this, many scientists and philosophers wish to 
question the validity of this reasoning. But on 
this question there has never existed any ex- 
perimental evidence of any sort. Yet, to deny 
the possibility of the transformation of radia- 
tion back into matter anywhere in the universe 
on the basis of our experience here on the 
earth represents a use of the dogma of “the heat 
death” of the universe. This is in no way 
different from the use of the worst form of 
ecclesiastical dogma. Dr. Millikan, the true 
scientist that he is, has never hesitated to ex- 
press his disapproval of both kinds of dogmat- 
ism. In his opinion the dogma of the heat death 
of the universe would imply that we infinitesi- 
mal mites on a speck of a world know all about 
the universe and its workings, or more specifi- 
cally that the radiation laws which appear to 
hold here cannot possibly have any exception 
anywhere else. And this is just the sort of 
sweeping generalisation which has lured scien- 
tists into error several times before. The 
situation is summed up crisply by G. N. Lewis 
who says that “thermodynamics gives no sup- 
port to the assumption that the universe is 
running down. Gain in entropy always means 
loss of information and nothing more”. 


Up to the present, the study of cosmic rays 
has yielded no significant bearing on the ques- 
tion whether the universe is ultimately running 
down along a one-way course or whether there 
are processes which maintain it in equilibrium. 
These are questions more within the realm of 
the philosopher and the metaphysician and 
entirely outside the canvas of the experimenta! 
physicist. P. Srinivasa Row. 
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RESEARCH ON MEDICINAL AND POISONOUS PLANTS* 


W ORK on medicinal plants was started by my 
colleagues and myself nearly twenty years 
ago. Our first main objective was to make India 
self-supporting by enabling her to utilize drugs 
produced in the country. There are a number 


of drugs of established therapeutic value which ° 


are in use in the pharmacopeeias of different 
countries. The majority of these grow wild in 
great profusion in many parts of India and a 
certain number are even cultivated. If these 
resources could be utilized and the finished 
products manufactured, treatment of many dis- 
eases could be brought within the means of the 
Indian masses, whose economic condition is un- 
fortunately of a very low order. 


A number of important drugs, extensively 
used by the medical profession, however, are 
neither found wild nor have so far been culti- 
vated in India. Cultivation of such drugs is 
very important from an economic point of view, 
and scientific research in this direction, as is 
being carried out in other countries, would be 
very fruitful. It is a matter for regret that 
India is still importing large quantities of crude 
drugs in spite of the fact that practically every 
conceivable pharmacopcoeial drug can be grown 
within her bounds. The history of the culti- 
vation of cinchona, eucalyptus, digitalis, etc., 
in India, clearly shows that the cultivation of 
medicinal plants is pregnant with rich possi- 
bilities if taken up on proper lines. It is grati- 
fying to note that more and more interest is 
now being taken in this direction. A list of 
medicinal plants which might with advantage 
be cultivated has been prepared and is avail- 
able for those interested in such development. 

Our second objective has been to discover 
remedies from the claims of Ayurvedic, Tibbi 
and other indigenous resources suitable for em- 
ployment by exponents of Western medicine. 
Since the period of decay and resuscitation of 
old systems of Indian medicine, many of the 
effective remedies have been iost while a num- 
ber of uncertain ones have crept in. Belief in 
their efficacy originates in some cases from the 
teachings of the ancient commentators and is 
based on clinical data, but in others has no 
foundation whatever. Nearly two hundred 
medicinal plants have been investigated in 
our laboratories and some of these have been 
shown to be of practical utility. Apart from 
this, the negative value of such _ investiga- 
tions should not be lost sight of. What- 
ever the merits or demerits of the _ indi- 
genous systems may be, it should '_ be 
remembered that they minister to the needs of 
nearly 80 per cent. of the population of this 
vast country. It is, therefore, the primary 
duty of any research organisation existing in 
this country te evaluate their effectiveness and 
practical utility. 


* From the Ll residential Address by Brevet-Col. R.N. 
Chopra, se.D,, 1.M.S. (Retd.), Director, School of Tropical 
Medicine, Calcutta; Annual Meeting of the National 
Institute of Sciences, of India, Madras, 1940, 


COLLECTION OF DRUGS 


During the last twenty-five years several 
drugs of Indian origin have assumed consider- 
able importance from the point of view of foreign 
trade. Many firms of drug manufacturers in 
this country also use the locally produced raw 
materials for the manufacture of the finished 
products. It is a matter of very great concern, 
therefore, that the crude drugs collected locally 
are often not up to the required standard and 
this has resulted in considerable economic loss. 
Collectors of medicinal drugs growing in a 
state of nature, and the present and prospective 
cultivators should bear in mind that there are 
certain factors which have to be considered in 
order to obtain the standard product. There 
is a good deal of variation in the active princi- 
ples in the different parts of a plant and in 
different seasons in the same part of the plant. 
Plants collected at the proper time, when the 
active principles are at their maximum, give 
very effective results. Collection of drugs in the 
case of plants under cultivation can be carried 
out under controlled conditions. It has, how- 
ever, to be admitted that the ideal conditions 
for the collection of even many of the common 
and important medicinal plants are not known 
with precision and research is urgently needed 
to determine the time when the active princi- 
ples are at their maximum under the environ- 
ments existing in this country, as was done by 
the Dutch in Java in the case of cinchona. If 
this could be systematically carried out, India 
could supply the whole of the world with medi- 
cinal ‘herbs’. 

POISONOUS PLANTS 


Intimately connected with the study of medi- 
cinal plants is the problem of poisonous plants, 
but till recently little attention has been paid 
to this study in this country. They contain 
chemical constituents which, if introduced 
into the body of an animal, in relatively small 
quantities, act deleteriously and may cause 
serious impairment of bodily functions or even 
death. Apart from the utilisation of their potent 
properties in the treatment of diseases to alle- 
viate the sufferings of man and animals, there 
appears to be no doubt that they are a source 
of great menace in India through poisoning of 
livestock. 

We are concerned in this country with the 
welfare of 360 millions of human beings, as 
well as with that of roughly 220 millions of the 
bovine population out of a total of about 730 
millions in the whole world. Even in its pre- 
sent unsatisfactory condition, the cattle industry 
contributes roughly about 10,000 million rupees to 
the annual agricultural income of 20,000 million 
rupees of this vast country. The importance of 
plants which are poisonous to livestock, will thus 
be readily understood. It is a matter for regret 
that no systematic attempts have been made in 
India so far to investigate these plants on 
scientific lines with a view to devising means 
by which this menace could be controlled. 

Another aspect of these plants which will repay 
study concerns those which have insecticidal 
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and insect repellent properties. Losses in- 
flicted upon India by insects are enormous 
and at a moderate estimate are calculated at 
2,000 million rupees annually and over a mil- 
lion and half of human lives. Effective defence 
against these enemies of social and economic 
progress should materially reduce this enormous 
wastage and facilitate national development. 
The finding of cheap insecticides for the diverse 
needs cf agriculture, destruction of household 
pests, prevention of vectors of such diseases as 
malaria and many others borne by insects com- 
mensurate with the limited means of the masses 
in India, are important problems to which little 
attention has been paid till recently. Vegetable 
insecticides are preferable to mineral ones, as 
these are less deleterious to man and warm- 
blooded animals generally, and as they are also 
less harmful from the point of view of agricul- 
ture. 


HERBARIUM OF MEDICINAL AND POISONOUS PLANTS 


One of the chief difficulties in connection with 
cur work on medicinal and poisonous plants has 
been the proper identification of the material 
to be investigated. The descriptions of plants 
given in the literature on indigenous medicine 
are meagre and vague and this has resulted in 
considerable confusion. Many drugs are sold 
under different names, different drugs under 
the same name, and even the learned Kavirajs 
and Hakims cannot say with certainty which 
species are meant in the old text-books. No 
authentic specimens of even well-known reme- 
dies were ever collected and preserved by the 
exponents of indigenous medicine and no actual 
comparison is possible. With a view to combat- 
ing this state of affairs it was considered desir- 
able to collect authentic specimens of all the 
plants with alleged medicinal or toxic properties 
and after proper identification preserve them 
for the purpose of comparison. This work has 
progressed and it has been possible to collect 
6,000 specimen sheets of about 16,000 species. 





Anomalous Diffusion.—Freundlich and Kriiger, 
in a recent paper (Trans. Faraday Soc., 1939, 
43, 981) have given a direct proof of “diffusion 
rétrogrede”. If salts (potassium chloride, potas- 
sium sulphate, sodium chloride) diffuse in an 
aqueous solution of a second solute (quinone, 
succinic acid), the latter being uniformly distri- 
buted at the outset, the second substance 
markedly changes its distribution in the region 
where the concentration gradient of the salt is 
steep. A correlation has been possible between 
this effect and the influence of salts on the 
solubility of the second solute. If the solubi- 
lity of the second solute is decreased by the 
salt, as is the case, for instance, with quinone 
and potassium sulphate, then a decrease of 
quinone concentration occurs on the salt side 
of the boundary and an increase occurs on the 
water side. If the solubility of the second solute 


Science Notes and News 9 


SCIENCE NOTES AND NEWS 


ut 


About 900 species have yet to be obtained 
te complete the collection of all the known medi- 
cinal and poisonous plants growing in India. 
The present collection will, it is hoped, form 
the nucleus for a National Herbarium of medi- 
cinal and poisonous plants. 


SURVEY OF MEDICINAL AND POISONOUS PLANTS 


A question of great economic importance is 
the working out of the distribution of medicinal 
and poisonous planis in this country. The 
distribution of many plants as described in 
literature is often vague and _ inaccuracies, 
which have crept in, have been passed down 
from cne publication to another. To avcid con- 
fusion for future workers in the field, a stock- 
taking of the present distribution of medicinal 
and poisonous plants was started. All the avail- 
able literature is being consulted and herbaria 
all over India are being scrutinized. Valuable 
information is thus being collected, and this 
will be of practical value to those interested in 
harnessing the natural resources of the country. 
This will also give indications of suitable local- 
ities for the cultivation of medicinal plants. 

From the point of view of poisonous plants 
also, this survey is of great practical value, as 
once the occurrence of the harmful herbage in 
grasslands and other lecalities open to grazing 
for livestock are mapped, it should be possible 
tc adopt measures for the protection of live- 
stock against the menace of poisoning. 

From the brief review, it will be apparent 
that the study of medicinal and poisonous plants 
offer a stimulating field for investigation and 
is of. great economic importance to India as 
well. A teamwork between chemists, botanists, 
pharmacclogists, agriculturists and clinicians is 
needed before problems of this nature can be 
properly tackled and solved. Every attempt 
should be made to develop this teamwork be- 
tween scientists in this country, if any tangible 
results of economic and agricultural importance 
is to follow. 





is increased by the salt as is the case with qui- 
none and potassium nitrate, the shift in con- 
centration has the opposite sense. 

K. S. G. D. 


& * 


De Haas-Van Alphen Effect.—At ordinary 
room temperature, the diamagnetic susceptibi- 
lity of a crystal of pure bismuth is independ- 
ent of the magnetic field in which the crystal 
is placed. When the temperature is lowered, 
however, the susceptibility is no more independ- 
ent of the field strength but is a complicated 
periodic function of the same. This periodicity 
depends on purity of the crystal as well as 
temperature. De Haas and Van Alphen!. 2. 3, 4 
were the first to find this effect. This was later 
studied by Van Alphen" as well as by Shoen- 
berg and Zaki Uddin‘.* at Cambridge. A theory 
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was given by Peierls® and Jones.!! Further 
the results of Shoenberg and Zaki Uddin’. § 
have been made the basis of a new theory by 
Blackmann.® This effect is not, however, found 
in the case of pure antimony crystals down to 
4° K.1 

The effect is not present at 77° K, but at the 
temperature of liquid hydrogen (20°K) the 
periodic curve is obtained; if solid hydrogen 
(14° K) be employed the effect becomes more 
pronounced while with liquid helium (4° K) 
it comes out prominently. If impurities be 
added (Te or Pb) the curve changes its shape, 
and if added in large quantities, the effect dis- 
appears altogether. Recent observations of 
Shoenberg!” show that if temperatures less than 
4°K be used, the curves become even more 
pronounced and that it is possible to obtain 
significant information about free electrons in 
bismuth. (See Mott and Jones'* as well as 
Bates!® work.) 

M. Zaki UDDIN. 


1 W. J. de Haas and P. M. Van Alphen, Lieden Comm., 
1930, 212 a. 

2 Shubsikov and W. J. de Haas, Jbid., 1930, 207. 

3 W. J. de Haas and P. M. Van Alphen, /bid,, 1920, 208. 

4 —____.,, Jbid., 1932, 220 d. 

5 R. Peierls, Z. f. Phys., 1933, 81, 186. 

6 P.M. Van Alphen, Dissertation, Leiden, 1933. 

7D. Shoenberg and M Zaki Uddin, P.&.S., 1936, 
156A, 701. f } 

8 M. Zaki Uddin, Cambridge University Dissertation, 
Nov. 1937. 

9M. Blackmann, P.P.S., 1938, 166A, 1. 

10 }), Shoenberg, Jhid., 1929, 170A, 341. 

ll H. Jones, Jhid., 1924, 147A, 396. 

12 [,. Landau, Z. f. Phys., 193°, 64, 629. 

13 |,. F. Bates, Modern Magnetisim, Cambridge Uni- 
versity Press, 1939. 

14 N. F. Mott and H. Jones, Prorerties of Metals and 
Alloys—International Monographs on Physics, Oxford 
University Press, 1936. : 

15 D, Shoenberg and M. Zaki Uddin, Cam. Phil. Soc, 
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A Theory of the Colour of Dyes—It has 
come to be recognised during recent years that 
the colour of dyes is associated with the reso- 
nance of electric charge from atom to atom of 
the dye molecule. Because of the complexity of 
the problem, however, it has not been easy to 
expand this idea into a theory of colour, per- 
mitting the rough quantitative calculation of the 
frequencies and intensities of the absorption 
bands of dyes. L. PaAuLING has now developed 
a theory of this nature (Proc. Nat. Acad. Sci., 
U.S.A. 1939, 25, 577). The long-wave-length 
absorption band of a dye such as benzaurin or 
Dobner’s violet has been associated with reso- 
nance of the type, 
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the normal state involving the symmeiric com- 
bination of the structures and the upper state 
their antisymmetric combination. Other inter- 
mediate structures are also involved, but some 
of them are not stable enough and can be 
neglected. A secular equation is then set up 
similar in form to that obtained in the molecu- 
lar-orbital treatment: each root of this equa- 
tion represents an energy level of the molecule. 

The C=O in all ketones involves resonance 


+ - 
of the structures R.C =O and R.C—O. When 
the C=O is conjugated with an unsaturated 
or aromatic group as in acetophenone, etc., re- 
sonance with other structures occurs, such as 


r€ >=¢-5. This deepens the colour 
K 
of the substance, the CO absorption being shift- 
ed from the ultra-violet to the visible region. 
The bathochromic effect of conjugation is limit- 
ed by the Coloumb energy of separating the 
charges in the molecule. Thus in a proton- 
donating solvent such as concentrated sulphuric 
acid the energy of separation of the charges is 
decreased by the field of the environment, and 
the colour becomes deeper. In a great many 
dye molecules, it is the CO group that is the 
source of the resonating charge. The theory 
permits quantitative predictions to be made re- 
garding intensities of absorption bands. The 
band of longest wave-length is predicted to be 
the most intense band for many dyes. The 
agreement between predicted and observed 
values of the integrated absorption coefficient 
is good. M. A. G. 
a ca 
The Use of Zinc Chloride for Delinting Seed 
Cotton—An acidic solution of zinc chloride 
(zine chloride dissolved in twice its weight of 
concentrated hydrochloric acid) which has the 
action of dissolving pure cellulose has been 
used successfully for the removal of the fuzz 
from cottonseed intended for sowing and has 
been further found to improve both the germi- 
nation and the seedling vigour (B. N. Singh et 
al, Ind. Jour. Agr. Sci., 9, Part V). A mini- 
mum duration of five minutes of soaking was 
found necessary for compiete delinting. Doses 
of five to fifteen minutes’ duration were neces- 
sary for activating germination; such treat- 
ments initiated early start higher germination 
percentage and early completion of germination. 
The seedlings from the treated seeds were taller, 
more healthy and had a better stand than the 
controls. The experiments were conducted in 
sand cultures. The studies can, with advan- 
tage, be extended to field trials and the com- 
parative cost of the new method as against the 
current methods referred to, also worked out. 
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The Placenta of the Dog-fish—Since the 
time of Aristotle, the development of a special 
structure for the exchange of nutrition be- 
tween the parental and the fetal Elasmo- 
branchs is known. But while more attention 
has been paid to the uterus and its structure, 
no complete account of the placenta is known 
except in Mustelus. The pre-natal, pregnant 
and post-natal uteri of Scoliodon sorrakowah and 
S. palasorrah of the Indian seas have formed 
the subject-matter of an interesting paper by 
Miss G. Mahadevan (Proc. Ind. Acad. Sci., 
1940, B. i, p. 1). Glandular structures are dis- 
covered in the uterus of pregnant C. sorrakowah; 
each embryo with a shell membrane is en- 
closed in its own compartment. The uterus is 
hollowed out in each compartment into a tropho- 
nematous cup into which the spongy yolk-sac 
fits in. Simple or branched appendicula arise 
from the placental cord. In S. palasorrah, these 
folded portions of the yolk-sac comes into great- 
er contact with the villi in the trophonematous 
_ t * * 

Chromite Deposits in Bombay.—The exist- 
ence of a considerable quantity of chromite 
ore in a part of the Bombay Presidency readily 
accessible by sea is reported by the Geological 
Survey of India. Owing to its low grade the 
ore will not be readily marketable so long as 
high grade ores are available but there are 
industrial possibilities for the ore in the manu- 
facture of potassium dichromate; similar low 
grade ores are used in the dichromate industry 
in Russia. 

The major occurrence is near Kankauli in 
the Ratnagiri District and.a smaller deposit is 
found near Vagda in the Savantvadi State. 
Both places are accessible from the ports of 
Malvan and Devgad which are connected by 
motorable roads. 

Samples of the ore collected from both these 
localities were analysed in the laboratory of 
the Geological Survey of India and the chro- 
mite content was found to vary between 31 and 
39-37 per cent.; the Vagda ores were found to 
be richer than the Kankauli ores. 


Po t ae 

Lloyd Barrage Research.—About Rs. 24,200 
will be provided by the Imperial Council of 
Agricultural Research to the Sind Government 
for a scheme cof sub-surface investigation work 
in the Lloyd Barrage Area. The scheme is an 
important one because Sind has an area of 
1,122,000 acres under rice. 

Some extension work has already been ap- 
proved by the Advisory Board. Under this 
soils will be studied to prepare a_ scientific 
system of soil classification necessary for agri- 
cultural development and for predicting the 
behaviour of soil under irrigation. The sub-soil 
investigations will be extended to include 
seasonal and depth movement fluctuations in 
the composition, the relationship between the 
composition of the irrigation water and sub- 
soil water and the influence of sub-soil water 
on the mpisture and salt profile. 

In the short period during which the Barrage 
Canal has been supplying irrigation water on 
the Right Bank of the Indus, data yielded by 
investigations already made by the Sind Goy- 


ernment, have brought to light a serious rise 
in the sub-soil water table in large parts of the 
area irrigated by the Rice Canal and the North- 
Western Perennial Canal system. 

In the course of the next 10 years the work 
is expected to produce results of the greatest 
value to other Provinces in India and may be 
of considerable scientific interest to the world 
in general. 

Bd a 

Researches on Indigenous Drugs.—The Im- 
perial Counci! of Agricultural Research has 
allocated. Rs. 44,000 spread over a period of 
three years for a scheme of research into the 
indigenous drugs of India, with special refer- 
ence to their toxicology. 

The programme cf work, which will be con- 
ducted at Madras, provides for a scientific study 
of indigenous drugs of reputed efficiency, and 
of plants likely to prove of therapeutic use in 
veterinary practice. 

Arrangements have also been made, whereby 
the Director of Veterinary Service, Madras, 
would investigate plant poisoning utilising his 
own staff and the Veterinary Investigation 
Officer, Madras. 


* * * 


“Udyama” Wheat Special Number.—The 
well-kncwn Marathi monthly Udyama Maga- 
zine, devoted to practical information on Agri- 
culture, Industries and Commerce, has recently 
issued a Special Number on wheat. This num. 
ber comprises a series of well-written articles 
relating to cultivation, nutritive value, the more 
common diseases of wheat and their prevention, 
marketing, etc. These articles have been con- 
tributed by specialists who have devoted con- 
siderable attention to the study of the different 
aspects of the wheat problem. The Editor 
deserves the warm praise of the Marathi-know- 
ing public for bringing together in one number, 
much valuable information on one of India’s 
importaht agricultural crops. 

ak ok iad 


Tuberculosis in Elephants.—Mr. Devadoss 
Pillai, Inspector of Livestock, Calicut, has 
recently reported a rare case of tuberculosis in 
an elephant (Ind. Forester, 1940, 66, 86). The 
animal was 29 years old at the time of death. 
Post-mortem examination revealed the presence 
of highly congested lungs, studded with tubercle 
ncdules. Necrosis, caseation and calcification 
were prominent in both the lungs. Examination 
of sections of lungs clearly showed a caseating 
broncho-pneumonia in which acid-fast bacilli, 
indistinguishable from mycobacterium tuber- 
culosis, could be detected. 

a * * 

The Health Organisation of the League of 
Nations.—The first War-time session of the 
Committee was held in November (20-24) 
1939. India was represented by Sir Alexander 
Russel. This session was a particularly momen- 
tous one as the Committee was called upon 
to decide the future activities of the Health 
Organisation. 

In considering the influence of war on public 
health, two factors have to be borne in mind. 
Firstly, movements of troups and pcpulation, 
lower standards of living, destruction and its 
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consequences such as the possible contamina- 
tion of drinking water, etc., produce conditions 
highly favourable to the spread of infectious 
diseases. Secondly, migration of threatened 
populations from war zones give rise to sev- 
eral medico-social problems. Health author- 
ities are concerned with the organisation of 
health services and are faced with problems of 
food supply and mobilisation of economic re- 
sources. The Health Organisation is, therefore, 
called upon to plan its work on different lines 
from peace-time conditions, and turn document- 
ary material and past experience into full 
account. 

To enable the Health Organisation to act 
without delay, an emergency Sub-committee was 
set up with powers to take immediate action in 
consultation with the President of the Commit- 
tee. The Committee was instructed to take 
stock of the armoury of preventive and curative 
weapons made available by modern epidemio- 
logy, chemo-therapy and serotherapy. 

The Committee was of opinion that its essen- 
tial peace-time activities should be carried on 
to the fullest extent. Thus the permanent ser- 
vices—Epidemiological Intelligence Service, the 
Singapore Bureau and Biological Standardisa- 
tion, will continue without interruption. The 
studies in progress—the enquiry into the radio- 
logical treatment of cancer of the cervix uteri, 
the preparation of the unification of the various 
national pharmacopeeie, malaria immunitu 
and the biology of certain strains of plasmo- 
dium, the co-ordination of investigations on 
nutrition in the East entrusted to the Coonoor 
(India) Laboratories, and the analysis of the 
annual statistics of rabies— will be continued. 

B % ab 

Royal Asiatic Society of Bengal.—The an- 

nual meeting of the Society was held on 
February 5th, at the Society’s headquarters, 
His Excellency the Governor of Bengal presid- 
ing. 
The Hon’ble Mr. Justice John Lort-Williams, 
Kt., K.c., was elected President of the Council 
of the Royal Asiatic Society of Bengal. Bt.-Col. 
R. N. Chopra, Maharajadhiraja Sir Bijay Chand 
Mahtab, Dr. C. S. Fox and Dr. Syamaprasad 
Mookerjee were elected Vice-Presidents. 

The Elliot Prize for scientific research was 
awarded to Mr. P. K. Chatterjee of Calcutta, 
the Barcley Memorial Medal to Major-General 
Sir Robert McCarrison, and the Annandale 
Memorial Medal to Prof. Frank Widenreich of 
Peiping. 

A donation of Rs. 500 to the Society from 
Sir David Ezra, the retiring President, was 
announced at the meeting. 


* & 


The Indian Botanical Society—As a result 
of elections held at the Nineteenth Annual 
Meeting of the Indian Botanical Society, at 
Madras, on the 3rd January 1940, the Executive 
Council was constituted as follows:— 

President: Dr. H. Chaudhuri (Lahore); 
Presidents: (1) Rai Bahadur Professor K. C. 
Mehta (Agra), (2) Dr. K. Bagchee (Dehra 
Dun); Secretary: Professor Y. Bharadwaja 
(Benares); Treasurer: Professor M. O. P. 
Iyengar (Madras), 


Vice- 
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Elected Members of the Executive Council: 
Professor S. P. Agharkar (Calcutta), Dr. P. L. 
Anand (Lahore), Dr. K. Biswas (Calcutta), 


Professor S. R. Bose (Calcutta), Professor T. 
Ekambaram (Madras), Professor S. L. Ghose 
(Lahore), Professor J. H. Mitter (Allahabad), 
Principal P. Parija (Cuttack), Dr. S. Ranjan 


(Allahabad) and Professor B. Sahni (Lucknow). 


Society of India.—The 


The Entomological 
the Entomological 


second gencral meeting of 
Society of India was held at Madras on the 
8rd January 1940. The General Secretary’s 
Annual Report showed that during 1939 the 
membership of the Society rese from 44 to 87 
and three more branches, viz., those of Bihar, 
Bengal and South India were started in addi- 
tion to the Punjab and Delhi Branches already 
existing. The Society started the publication 
of the Indian Journal of Entomology in 1939. 

Dr. Hem Singh Pruthi (Imperial Entomolo- 
gist, New Delhi) was elected President of the 
Scciety for 1940 and Mr. M. Afzal Husain as 
one of the Vice-Presidents from among the past 
Presidents of the Society. In consequence of 
Dr. Pruthi’s election to Presidentship, Dr. N. C. 
Chatterjee of Dehra Dun was elected Vice- 
President and Mr. P. M. Glover of Namkum, 
tanchi, a member of the Executive Council. 

A series of papers on the cytology of Ichthyo- 
phis and Ureotyphlus, two Indian representa- 
tives of the Apoda (Amphibia) has formed 
the basis of the award of the D.Sc. degree of 
the Madras University to Mr. B. R. Seshachar 
(Department of Zoology, University of Mysore, 
Central College, Bangalore). No work has up 
till now been done on the chromosomes of any 
member of the Apoda and their number, form 
and behaviour in meiosis have been described 
in Ichthycphis glutinosus and Urestyphlus 
narayani (Zeitschr. Zellforsch., 1936, 1937; 
Cytologia, 1937; La Cellule, 1939). An interest- 
ing case of chromosome inversion in Ichthyophis 
glutinosus has also been recorded, perhaps the 
first instance of such a variation reported in any 
natural population of animals (Cytologia, 1939). 
in the testis of 


The occurrence of ovicells 

Uretotyphlus narayani has been noticed, a 
feature hitherto unrecorded in the Apoda 
(Proc. Ind. Acad. Sci., 1939). The origin of 


germ cells in the adult testis of the animals of 
this group has formed the subject-matter of 
another paper (Zeitschr. Zellforsch., 1937). A 
new species of Urceotyphlus from South India 
has also been described (Proc. Ind. Acad. Sci., 


1939). , 
Lucknow University.—Mr. Hungenahalli 
Govinda Rao Sitarama Rao, M.Sc., is declared 


eligible to receive the Degree of D.Sc. in Botany. 
The tepic of his thesis was “Morphological 
Studies of Living and Extinct Plants”. 

After graduating from the Mysore University, 
Dr. H. S. Rao became a pupil of Professor 
B. Sahni, Sc.D., F.R.S., first as a student of the 
M.Sc. class and later as a Research Fellow of 
the University. He worked under the guidance 
of and in collaboration with Prof. Sahni. Seve- 
ral of his research papers have already appear- 
ed in the Proceedings of the Indian Academy of 
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Sciences and in the Records of the Geological 
Survey of India. He is at present Officer-in- 
Charge of the scientific work at the Fruit 
Research Station, Hessarghatta. 
% a + 

University of Calcutta—Mr. Kshitish Prasad 
Chattopadhyaya, M.Sc. (Cantab.), has been 
appointed University Professor of Anthropology 
for a pericd of five years with effect from 
January 1, 1940. 


University of Mysore——I. EXAMINATIONS: 
The results of the Pre-Medical and M.B.B.S. 
Examinations held in December 1939 were 
published. They were as follows:— 


No. No. 
Examined Passed 
1. Pre-Medical 31 22 
2. First M.B.B.S. 35 19 
3. Second M.B.B.S. 

Part I (New Scheme) 13 12 
(Old Scheme) 9 8 
Part II (Old Scheme) 10 7 

4. Final M.B.B.S. (Old Scheme) 
Part I 24 12 
Part II 19 11 


II. Lectures.—The following lectures were 
delivered: — 

1. University Extension Lectures: (1) Swami 
Ojasananda of the Sri Ramakrishna Ashrama, 
Mysore, on “Yoga, its application to Life,” in 
English at Mysore. (2) Dr. B. Sanjiva Rao, M.A., 
Pu.D., Professor cf Chemistry, Central College, 
Bangalore, on “Our Chief Foodstuffs” in 
Kannada at Chamarajanagar and Mysore. (3) 
Dr. V. K. R. V. Rao, M.A., Px.D. (Cantab.), 
Principal, Sheth Lalbhai Dalpatbhai Arts Col- 
lege, Ahmedabad, on “An Industrial Policy for 
India,” in English, at Bangalore and Mysore. 

2. Special Lectures: (1) Prof. Harold 
Hotelling, M.Sc., Ps.D., Professor of Economics, 
Columbia University, U.S.A., on “Econometrics 
and Economic Planning’, in English. at Mysore. 
(2) Dr. Birbal Sahni, M.A., Sc.D., D.Sc., F.R.S., 
Professor of Botany, Lucknow University, on 
(a) “The Geography of India,” (b) “The Fossil 
Plants of India,” in English, at Bangalore. 

3. Endowment Lectures: The Rt.-Hon. V. S. 
Srinivasa Sastri, P.C., C.H., Vice-Chancellor, 
Annamalai University, delivered at Mysore, a 
course of two lectures in English on “The Place 
of Women in Indian Social Economy” under the 
Dr. Sri. U. Abhayambal Memorial Endowment, 
founded by Mr. U. Ramachandran, B.A., B.L., 
Advocate, Madras. 

III]. MEETING OF THE AcADEMIC CoUNCIL: A 
meeting of the Academic Council was held on 
the 27th January 1940. The propositions that 
were passed at the meeting included, among 
others, the following: — 

(i) Transitory ordinance relating to the ad- 
mission of passed S.S.L.C. candidates to the 
Intermediate Course in Arts and Science. (ii) 
Courses of Studies and Schemes of Examination 
in Geography for the Intermediate and the B.A. 
and B.Sc. Degree Examinations. (iii) Courses 
of Study and Scheme of Examination in Hindi 
as an optional subject for the B.A. Degree Ex- 
amination. (iv) Addition of Urdu to the list of 
major subjects which may be offered for the 
B.A. Honours Degree Examination. (v) Inclu- 
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sion of Immunology in the course of studies in 
Pathology for the M.B.B.S. Degree. (vi) A 
recommendation to the University Council to 
institute the Doctorate Degree in Science. 

IV. INDIAN STATISTICAL CONFERENCE: The 
Indian Statistical Conference was invited to 
hold a part of its third session in Mysore. The 
Conference was held on the 6th and 7th Jan- 
uary 1840 under the presidency of Professor 
Harold Hotelling, M.Sc., Px.D., Professor of 
Economics, Columbia University, U.S.A. 

n Ba % 


Tndustrial Notes 


Protein Plastic from Gram Meal.—Dr. J. L. 
Sarin, M.sc., A.Lc., ch.£. (Lond.), Industrial 
Chemist to the Government of Punjab, and 
Mr. M. Y. Uppal are investigating the possibili- 
ties of employing pulses like Cicer for plastics. 
The results obtained with gram meal (Cicer 
arietinum) are of a promising character and 
the work is being actively pursued. 


Cracking of Vegetable Oils.—In a recent issue 
of the Industrial and News Edition of the 
Journal of the Indian Chemical Society (1939, 
2, 213), Dalal and Mehta have investigated, in 
considerable detail, the possibility of utilising 
vegetable oils as sources of liquid fuels like 
motor spirit, aviation spirit, diesel oil, etc. 
According to the authors, the production of oil- 
seeds in India exceeds seven million tons, which 
besides fully satisfying the varied requirements 
of the country, leaves a large surplus for export. 

Three different procedures have been adopted 
for the cracking of vegetable oils, viz., (i) 
passing over a catalyst in a tube, (ii) distilla- 
ticn in presence of metallic salts and (iii) pres- 
sure distillation. Coconut, groundnut, sesame 
and mowrah oils have been employed in the 
investigation. This is a problem of great im- 
portance which we hope will be continued by 
the authors to the successful establishment of 
a vegetable oil cracking industry in India, pro- 
ducing fuels for internal combustion engines, 
industrial solvents and crude oils. 


Jute Research in India—We are glad to note 
that the Jute Industry in India has after all 
awakened to the need for research as a means 
of combating the downward trend of its posi- 
tion, which has threatened to become a perma- 
nent feature ef its normal peace-time existence. 
The second Annual Report of the Indian Jute 
Cess Committee bears evidence of this awaken- 
ing and shows that a comprehensive programme 
to cope with the problems on a wide front has 
been taken on hand and that a satisfactory 
beginning has already been made. A market- 
ing enquiry including transport, research on the 
cultivation, preparation and other agricultural 
aspects, the supply of improved seed, research 
into the technology of jute, trade statistics, and 
propaganda are the several directions along 
which work is to be carried on. The work of 
the year has generally been of a preparatory 
character, such as the construction and equip- 
ment of the laboratories, the getting together 
of the staffs, and the sowing of the first crops 
in accordance with the experiments planned 
and so on. Nevertheless, some notable pro- 
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gress has already been made in working out 
the technique of spinning trials and samples of 
many different varieties of .outstanding merit 
have been examined and reported upon both 
as to spinning quality and chemical character. 
Much information has been collected on the 
production, movement and world stocks of jute 
and on the marketing side, the enquiry has 
sufficiently advanced to permit a report being 
drawn up. The Annual Report also gives a 
very interesting summary of information on the 
various other fibres and materials which are 
coming into use as jute substitutes, which 
shows that the menace of these substitutes is 
not a distant bogey but is likely to become a 
serious danger fully warranting the work that 
has now been taken in hand, perhaps not a 
day too soon. a. & ¥. 


Tung Oil Industry.—Specimens of Tung oil 
seeds and of the extracted oil, known in com- 
merce as “Chinese Wood Oil’, have lately been 
placed on show in the Industrial Section of the 
Indian Museum, Calcutta (Botanical Survey 
of India). The specimens have been acquired 
from various places in Assam, Bihar, Burma, 
Ceylon and China. 

The oil is used in the varnish industry, in 
leather dressing and in the manufacture of oil- 
cloth, linoleum, soap, etc., and in electrical 
industries, in the manufacture of certain insu- 
lating materials. Aluminium tungate, formed 
by the action of the oil on aluminium oxide, 
serves as a good fireproofing and waterproof- 
ing material. The oil was extensively used 
during the last Great War as an essential in- 
gredient for aeroplane paints and varnishes. 
Automobile manufacturers use it as an under- 
coat in body-finishing of motor cars. 

In India, Assam and Bihar are the two Pro- 
vinces where the plant has been successfully 
grown. Experiments in Assam have _ been 
distinctly encouraging. More than 1,200 acres 
are under Tung at Naogaon, and there are 
about 350 acres under Tung in several tea 
estates. There are also 10 acres under Tung 
near Ranchi in Bihar, besides about 7,000 trees 
in the local tea plantations. Efforts are also 
being made to intreduce the plant in various 
other parts of the British Empire, where the 
— conditions are considered to be suit- 
able. 


The British Electrical and Allied Industries 
Research Association—The Eighteenth Annual 
Report of this Association describes vividly the 
features relating to this organisation, its fin- 
ance and general activities. The Association 
is essentially built up on the services rendered 
and now enjoys an assured position of useful- 
ness in the industry. Research is an absolute 
necessity in any progressive industry and in a 
relatively modern industry such as the electri- 
cal industry, it is doubly important. The work 
of this Association is an outstanding example 
of what co-operation can do. It has formed 
liaisons with all important bodies in the British 
Electrical Industry, and receives suggestions 
from all sources. Research programmes are 
then built up and carried out under the close 
supervision of committees representing all the 
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interests, thus securing that the results obtained 
will be appropriate to and readily utilised by 
all concerned and that all the available talent 
is pooled together. There are at present 96 
committees covering the various programmes of 
research. 

The Association has got its own laboratories 
and staff of research workers under the able 
directorship of Mr. E. B. Wedmore. It is fin- 
anced by subscriptions and donations from 
different Manufacturers and Technical Associa- 
tions and by the Department of Scientific and 
Industrial Research. 


x * * 
Announcements 


The British Council, London, has decided to 
offer an annual post-graduate scholarship of 
£300, tenable for one year, to a_ selected 
graduate of a recognised Indian University, who 
desires to undergo in the United Kingdom, a 
ccurse of study or research likely to lead to 
a definite contribution to knowledge. 

The Government of India have decided to 
set up a Selection Committee in India to scruti- 
nize the applications received and to recom- 
mend a few names to the Council for selection. 
Provincial Governments and local administra- 
tions have been asked to invite nominations 
from Universities or University Institutions for 
the scholarship to be awarded in 1940 and to 
make recommendations te the Government of 
India by April 15th, 1940. Candidates must not 
be less than 21, and not more than 27 years of 
age on October Ist, 1940, and must have obtained 
a degree at a recognised Indian University. 


Woodhouse Memorial Prize.—It is announced 
that a Silver Medal and books of a combined 
value of Rs. 100 will be awarded to the writer 
of the best essay on one of the following 
subjects: — 

1. Importance of physiological studies in 
modern plant breeding. 

2. Dominant species as an index of soil 
texture. 

3. Modern methods of inducing mutations 
and polyploidy and their value for Indian 
agriculture. 

4. Problems of wheat improvement in India. 

The competition is open to graduates of Indian 
Universities and to Diploma holders and 
Licentiates of recognized Agricultural Colleges 
in India, who are not more than 30 years of 
age on the date of submission of their essays. 
The length of the essay should not exceed 4,000 
words. The essay should be forwarded to the 
Director of Agriculture, Bihar, Patna, before 
30th June 1940. 


Indian Science Congress, Benares, January 
1941.—The Agricultural Sectional Committee 
proposes to hold Discussions on the following 
subjects during the next session of the Indian 
Science Congress to be held at Benares early 
in January 1941. Those who desire to contri- 
bute papers to the Discussions are requested to 
communicate with Dr. C. N. Acharya, Recorder 
for the Agricultural Section, Indian Institute of 
Science, Bangalore. 
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1. Drought resistance in plants. 

2. The need for the exploration of wild 
forms for the improvement of crops. 

3. Quality in crops. 


Indian Research Fund Association.—A train- 
ing course in practical nutrition work will be 
given in the Nutrition Research Laboratories, 
Coonoor, from April i5 to June 20, 1940. Candi- 
dates who wish to take part, should apply in 
a form obtainable from the Director, Nutrition 
Research Laboratories, Coonoor. The number 
of vacancies is limited and only candidates 
engaged in occupations, in which a knowledge 
of nutrition is likely to be of value, will be 
considered. No fees are charged. 


Chronica Botanica—From January 1940, 
Chronica Botanica is appearing as a Weekly. 
This international plant science Weekly, gathers 
all the scientific, professional and personal news, 
notes and comments that may help plant 
scientists (now over 80,000 in about 4,000 in- 
stitutions) with their current work and the 
planning of new projects. It does not duplicate 
any of the 2,000 other plant science journals, 
publishes no original research, but brings 
together al! information which may serve to 
promote useful relations, co-operation and 
understanding. (Editorial & Publishing Office: 
C/o The Arnold Arboretum, Jamaica Plain, 
Mass., U.S.A.) 


Messrs. Annual Reviews Inc., Stanford Uni- 
versity P.O., California, announce that the 
second volume of the Annual Review of Phy- 
siology will be released from the press in 
March 1940. It is expected that twenty criti- 
cal surveys in the field of physiology will be 
included on subjects of interest to the specialist 
in experimental biology, biochemistry, physio- 
logy, neuropsychology and medicine. Price per 
copy $5. 

The ninth volume of the Annual Review of 
Biochemistry is expected to be issued in May 
1940. Twenty-nine subjects will be critically 
reviewed. The vclume will comprise approxi- 
mately 750 pages, complete with author and 
subject indexes. Price per copy $5 


* k cy 


Air-breathing Fishes—There was an ex- 
haustive and very critical exposition, rising 
sometimes to classic heights, of the structure, 
evolution and the present-day distribution of 
these interesting forms of fishes by Dr. B 
Das, Professor, Osmania University, at the 
Zoological Section of the Indian Science Congress, 
held recently at Madras. Those that attended 
the secticnal meeting, will always remember not 
only the vivid presentation of the theme but 
also, what was a strikingly novel departure 
from the usual procedure, the exhibition of 
lantern slides and cinematograph films which 
must have been made with great skill and at 
considerable expense. Perhaps, this is the 
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first occasion when cinematograph films of the 
actual land migrations of these fishes, their 
general habits in the water and their air- 
breathing prccesses were demonstrated. Dr. Das 
deserves warmest congratulations on his pro- 
ducing not only an interesting and complete 
memoir on this subject which had formed his 
study and research for several years but on his 
excellent contributions at the joint meetings 
and sectional discussions. He dealt with the 
following subjects: (1) Importance of the Study 
of Marine Zoology in India, and (2) Share of 
Universities in the Development of Applied 
Entomology, in his characteristically exhaustive 
and practical manner. 
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Indian Academy of Sciences: 


January 1940. SECTION A.—B. PoorNna- 
CHANDRA Rao: Intensity of Raman lines in 
carbon tetrachloride.—Assuming that the polar- 
isability of carbon atom is negligible, the mean 
polarisability for CCl, and the intensity of the 
Raman line corresponding to the total symme- 
tric expansion have been calculated and found 
to agree satisfactorily with observations. S. S. 
Pittar: On m consecutive integers—I. S. S. 
Pituar: Generalisation cf a theorem of Mangoldt. 
R. S. VarMA: On the polynomial ry, (x). N. V. 
Suspea Rao anv T. R. SESHADRI: Use of mercuric 
acetate in organic preparations—Part II. Some 
experiments on its use as an oxidising agent. 
It is found that progress of oxidation cannot be 
followed by weighing the mercurous acetate 
precipitated, as the solvent also undergoes 
oxidation. J. BHIMASENACHAR AND K. VENKATES- 
WARLU: Ultrasonic velocities and adiabatic com- 
pressibilities of some organic liquids.—Fourteen 
organic liquids and the chief ae of six 
essential oils have been measured. vw. de 
Murty AND T. R. SESHADRI: ea ‘effect and 
chemical constitution. Influence of constitutive 
and other factors on the double bonds in organic 
compounds—Part III. Effect of the benzyl group 
on the C = O bond in esters.—The benzyl group 
resembles closely the alkyl groups in the in- 
fluence on C—O frequency. CHIPLON- 
KAR: The distribution of temperature in the 
lower stratosphere.—It is very probable that 
the rise of temperature above 18 m. observed in 
tropics is due to ozone. B. D. Saksena: Raman 
spectrum and molecular association in forma- 
mide.—Raman lines and their polarisations have 
been studied for formamide and its aqueous 
solutions at different temperatures. he N—H 
frequencies should spread out into a band on 
account of the six possibilities of co-ordination 
existing for the NH., group. The molecules are 
largely polymers with some small percentage 
of monomers as well. S. BHAGAVANTAM: Effect 
of crystal orientation on the Raman spectrum 
of calcite —Twelve spectrograms corresponding 
to different orientations have been studied. The 
observed results are satisfactorily explained by 
studying the pn Hr rules in detail. 


SECTION B.—(Miss) G. MAHADEVAN: Pre- 
liminary observations on the structure of the 
uterus and the placenta of a few Indian Elas- 
mobranchs.—A detailed study of the placental 
features of Elasmobranchs. The material for 
study includes specimens of Scoliodon sorrako- 
wah, S. palasorrah, S. walbeehmi and Carchari- 
nus dussumieri. 2 VERMA: A new species 
‘of Bombardia (B. hyalina sp. nov.) occurring 
on dry twigs of Thunbergia grandiflora Roxb. 
The spores are hyaline and in mature condition 
consist of an oval head, a tail and two append- 
ages, all of which are usually septate. S. M. 
Das: On Herdmania (Rhabdocynthia) ennuren- 
sis n. sp. (a new monascidian from Madras) .— 
The new species is distinguished from other 





existing species of Herdmania by the co-exist- 
ence cf the following characters: Body small 
and pear-shaped; atrial siphon enormously 
elongated, being almost equal to the length of 
the body; dorsal tubercle large, consisting of 
a double spiral; tentacles compound, in 3 alter- 
nating sizes and 24 in number; branchial sac 
with 7 folds on each side; 8-10 stigmata in each 
stigmatic area. 


Entomological Society of India: 


November . 29, 1939.—D. N. Roy: On the 
life- ape | and sex-ratio of Chrysomia rufi- 
facies, a kind of sheep blow fly.—Chrysomyia 
rufifacies Macq. (Diptera, Calliphoridz) is 
widely distributed in this country. The so- 
called “hairy” maggots of the species are 
semi-carnivorous, preying on the larvae, of 
other muscoid fiies which breed in Carrion. 
They may even resort to cannibalism if other 
food is lacking. 

Protein is essential for the development of 
eggs. Eggs are laid in batches. A first batch 
may contain between 153 and 386 eggs in 
Jaboratory-bred flies. The life-cycle occupies 
about nine days in summer. Contrary to Patton’s 
cpinion, the pharynx of the larva is provided 
with longitudinal ridges which are typically 
absent in carnivorous forms. 

The most striking fact which was recorded 
was that the females of this species appear to be 
either male- or female-producing. Several 
batches of eggs from both laboratory-bred and 
wild flies were reared, always with the same 
result, namely, that the progeny consisted of 
members of one sex only. Two or three batches 
of eggs were obtained from some females and 
here too the sex of the progeny was the same 
in all batches. The results of some experimental 
matings indicate that the progeny of both sexes 
may be obtained when one male is mated to 
several females. This phenomenon, so far as 
could be ascertained, is unique among animals 
where biparental reproduction is the rule. 

rufifacies has not been cytologically investi- 
gated as yet, but even a plausible explanation 
is difficult to offer if it is remembered that 
mating is essential for oviposition. The pheno- 
menon is also independent of food and season. 


Indian Chemical Society: 


November 1939.—N. R. Duar aNd E. V. 
SESHACHARYULU: Nitrogen fixation in soil not 
wholly a bacterial process. S. MUKHERJEE AND 
N. P. Datta: Electrochemical properties of 
stearic acid hydrosol—Part I. N. P. Darta: 
Electrochemical properties of stearic acid hydro- 
sol—-Part II. MuHAMMAD QuprRAT-I-KHUDA, 
ASUTOSH MUKHERJEE AND SUBASH KUMAR GHOSH: 
Studies on the essential oil from the Rhizome 
of Acorus calamus—Part I. Isolation and exami- 
nation of Calamol. B. CHatTerRJEE: The electro- 
chemical properties of colloidal silicic acid— 
Part I. Interaction with bases. B. CHATTERJEE: 
The electrochemical properties of colloidal silicic 
acid——Part II. Interaction with Neutral salts. 
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